New  "M”  type  toroids  Mr:':::L 


*TM*  vilut  of  O.C.  (MA)  will  drop  tht 
coll  Inductance  5%.  Valuea  of  D.C. 
below  tbit  will  show  proportionately 
(linear)  lest  Inductance  drop.  For  ex¬ 
ample,  MQE-1  will  drop  Vz%  In  L 
urlth  13.5  MA. 


EXPORT  DIVISION  13  EAST  40lh  STREET,  NEW  YORK  16,  N.  V.. 
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Tha  Becknaa  Mod^l  DU  ia  coaaklered  tka  key  preeiaion  io* 
atrHBMat  far  spectropbotoaietric  aaalyaia — a  techniqBc  wkkh 
ia  faat  rtrolutioaiaing  tkc  AeMa  of  inreatiKaUre  aad  cob* 
trol  chemiatry. 

Baaed  on  the  spectral  light  characteriatica*  of  Ihinida,  aolida 
and  gaaea,  preciakHi  apectrophotometry  qukkly  and  accurately 
aaalysea  thonaanda  of  varied  inaterial%  both  qualitatively  and 
quantitatively  .  . .  providing  data  whkh  ia  vital  for  accurate, 
ecoaonkal  product  and  process  control. 

Whatever  the  material  —  be  it  orange  Juke,  metal  alloys, 
lubrkating  oils,  fertilisers  or  vitamins  —  chances  are  you’ll 
And  modem  spectrophotometry  playing  a  key  role  in  its  effi¬ 
cient  and  economkal  production,  processing  or  control. 


The  Sorensen  Model  E-6/2-5  Nobatron,  With  Regu¬ 
lation  Accuracy  of  ±0.0I*j'c,  Gives  Stability  of  Bat¬ 
teries  With  None  of  the  Disadvantages. 


When  you  use  a  Beckman  Spectrophotometer  you 
expect  the  utmost  in  performance.  And  you  get  it 
—  80  long  as  the  power  supply  is  dependable. 

The  Sorensen  Model  E-6/2-5  Nobatron  is  dependable. 
It  has  been  specifically  designed  to  provide  your 
Beckman  with  2  and  6  volts  DC,  plus  or  minus 
0.01%,  with  that  accuracy  maintained  indefinitely 
and  continuously! 

No  more  replacing  or  recharging  storage  batteries! 
No  more  uncertain  results  because  of  voltage  drop! 
To  you  this  means  no  more  interrupted  work  sched¬ 
ules,  no  more  time-consuming  re-runs ! 


The  stability  of  the  E-6/2-5  Nobatron  is  accom¬ 
plished  electronically,  with  no  moving  parts  and  a 
minimum  of  tubes.  Two  years’  rigorous  testing  of 
prototype  instruments  have  yielded  results  far  ex¬ 
ceeding  specifications.  Write  for  information  today. 


SORENSEN  AND  COMPANY 

375  FAIRFIELD  AVE.,  STAMFORD,  CONN, 


Want  more  information?  Use  post  card  on  lost  page. 
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Well,  not  exactly,  but  you  can  hook-up  to  receive 


weather  charts  measuring  18"  x  22'  for  hours  at 


a  time  without  an  operator. 


If  the  weather  is  your  concern,  or  indeed  if  the 


transmission  of  any  graphic  material— drawings. 


newspapers,  legal  documents  — is  a  problem, 


maybe  we  can  help  you;  write  now. 


18'  MUFAX  CHART  RECORDER 
TECHNICALITIES 

Maximum  chart  size  18'  wide  x  22'  long 
Index  of  co-operation  576 
Helix  speed  I  or  2  r.p.s. 

Scanning  rate  96  lines/inch 

Maximum  input  signal  (black) 

+5  to— -15  db  ref  ImW 

Signal  frequency  AM:  I500c/s 

FM:  I500c/s  black 
2300c/s  white 

Power  supply  95—  125V,  60c/s 

or  200— 250V,  50  c  s. 


1 2gSg-v;i3eiei?2a^ 


MUIRHEAD  &  CO.  LIMITED  •  BECKENHAM  •  KENT  •  ENGLAND 
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Wont  mere  information?  Uw  pott  cord  on  lost  pogo. 
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FIGURES  OF  THE  MONTH 


Year 

Previous 

Latest 

Yeor 

Previous 

Latest 

Ago 

Month 

Month 

Ago 

Month 

Month 

RECEIVER 

TV  AUDIENCE 

PRODUCTION 

(Source:  NBC  Research  Dept.) 

June '52 

May '53 

June '53 

(Sourte;  RTMA) 

May '52 

Apr. '53 

May '53 

Sets  in  Use-total....  17,627,300  23,930,000 

24,292,600 

Televiston  set* . 

309,375 

567,878 

481,936 

Home  sets . 

Clock  Radios . 

288,927 

115,588 

286,974 

187,394 

278,156 

129,391 

BROADCAST  STATIONS 

Portable  sets . 

128,351 

201,476 

204,065 

(Source:  RTMA) 

June  '52 

May  '53 

June '53 

Auto  sets  . 

215,478 

483,092 

497,379 

TV  Stations  on  Air. . . . 

108 

189 

198 

TV  Stns  CPs-not  on  air 

0 

266 

285 

TV  Stns— Applications 

716 

611 

572 

RECEIVER  SALES 

May '53 

AM  Stations  on  Air. . . 

AM  Stns  CPs-not  on  air 

2,355 

65 

2,445 

130 

2,458 

126 

(Source:  RTMA) 

May '52 

Apr.  '53 

AM  Stns— Applications 

323 

244 

250 

Television  sets,  units . . . 
Radio  sets  (except  auto) 

319,721 

412,802 

244,191 

716,407 

FM  Stations  on  Air . . . 

629 

591 

580 

19 

20 

21 

FM  Stns— Applications 

9 

9 

8 

RECEIVING  TUBE  SALES 

COMMUNICATION  AUTHORIZATIONS 

(Source:  RTMA) 

May  '52 

Apr.  '53 

May '53 

(Source:  FCC) 

May  '52 

Apr.  '53 

May  '53 

Recelv.  tubes,  total  units 

23,636,484 

41,342,599 

37,253,306 

Aeronautical  . 

32,852 

38,887 

42,213 

Receiving  tutm,  nevr  sets 

15,807,449 

30,441,417 

27,261,346 

Marine  . 

35,476 

39,745 

40,076 

Rec.  tubes,  replacement 

4,178,292 

8,236,990 

7,422,621 

Police,  fire,  etc . 

10,965 

12,956 

13,238 

Receiving  tubes,  gov't. 

2,433,605 

1,167,234 

723,852 

Industrial . 

13,056 

16,515 

16,850 

RKeiving  tubes,  export 

1,217,138 

1,496,958 

1,845,489 

Land  Transportation  . . 

4,966 

5,769 

5,830 

Picture  tubes,  to  tnfrs. 

247,724 

721,283 

579,332 

Amateur  . 

110,931 

110,884 

111,011 

Citizens  Radio . 

1,175 

2,074 

2,124 

Disaster  . 

65 

189 

189 

SEMICONDUCTOR  SALES 

Experimental . 

Common  carrier . 

357 

970 

432 

1,144 

439 

1,193 

(Source:  RTMA) 

May  '52 

Apr.'53 

May '53 

Germanium  Diodes 

2,450,015 

1,466,362 

EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics) 

Apr.  '52 

Mar.  '53 

Apr.  '53 
414'200 

Yeor 

Ago 

Previous 

Quarter 

Latest 

Quarter 

Av.  wkly.  earnings,  comm. 

$63.75 

$66.42 

$66.58 

INDUSTRIAL 

Av.  wkly.  earnings,  radio 

Av.  weekly  hours,  comm. 

$59.51 

40.3 

$64.24-r  $64.08 

41.0  40.6 

TUBE  SALES 

(Source:  NEMA) 

1st  '52 

4th  '52 

l$t'53 

Av.  weekly  hours,  radio 

39.7 

40.4 

39.8 

Vacuum  (non-receiving) 

$11,320,000 

$12,790,000 

$11,340,000 

STOCK  PRICE  AVERAGES 

(ias  or  vapor . 

PbototubM  . 

$3,100,000 

$500,000 

$3,480,000 

$760,000 

$3,140,000 

$930,000 

(Source:  Standard  and  Poor's) 

June '52 

May  '53 

June '53 

Magnetrons  and  velocity 

Radlo-TV  &  Electronics 

288.9 

295.3 

271.5 

modulation  tubes  . . 

$8,460,000 

$10,510,000 

$10,070,000 

Radio  Broadcasters .... 

276.7 

287.3 

266.0 

Gaps  and  T/R  boxes  . . . 

$2,450,000 

$2,090,000 

$2,050,000 

p— provisional;  r— revised 

FIGURES  OF  THE  YEAR 

1952  Told 

Totals  for  First  Flvo  Months 

1952  1953  Percent  Change 

Television  set  production 

6,096,279 

1,957,083 

3,309,757 

+ 

69.1 

Radio  set  production 

10,934,872 

4,469,432 

6,102,711 

+ 

36.7 

Television  set  soles 

6,144,990 

1,868,994 

2,344,811 

+ 

25.5 

Radio  set  soles  (except  auto] 

6,878,547 

2,366,049 

2,568,080 

+ 

8.6 

Receiving  tube  sales 

368,519,243 

135,818,064 

200,654,663 

+ 

47.7 

Cathode-ray  tube  sales 

6,120,292 

1,559,334 

3,633,288 

+  132.9 

4 
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'Copters  Need  Navigational  Aids 


New  electronic  system  with 
street-by-street  precision 
needed  for  flights  in  fog 

Beginning  of  sixteen  regularly 
^icheduled  helicopter  passenger 
flights  daily  from  New  York’s  three 
metropolitan  airportsin  July  served 
to  emphasize  the  growing  need  for 
better  electronic  navigational  aids 
for  rotating-wing  aircraft. 

As  yet,  no  single  electronic 
system  appears  to  meet  the  require¬ 
ments  of  lightness,  operation-by¬ 
pilot  simplicity  and  street-by-street 
navigational  accuracy  during  in¬ 
strument  flying  weather.  These  are 
the  conclusions  of  the  recent  Heli¬ 
copter  Symposium  of  the  Interna¬ 
tional  Air  Transport  Association, 
recently  held  in  San  Juan,  Puerto 
Rico  for  exchange  of  information 
between  airline  operators,  pilots, 
metropolitan  helicopter  operators, 
manufacturers  and  government 
authorities  from  20  different  coun¬ 
tries. 

►  Landing  Aids — Forseeing  opera¬ 
tion  by  a  one-man  crew,  European 
operators  asked  for  simple  pre¬ 
sentation  of  data  that  could  be  eas¬ 
ily  read  by  the  pilot  alone  and 
would  increase  in  accuracy  as  the 
heliport  is  approached. 

Going  still  further,  U.  S.  carriers 
desired  versatility  adequate  to  sim¬ 
ulate  visual  conditions  at  all  times. 
For  navigation  between  many 
points  in  an  area  of  up  to  160 
square  miles,  such  as  for  mail  pick¬ 
ups,  it  was  felt  that  something  in 
the  nature  of  a  radar  pictorial  dis¬ 
play  might  be  required. 

Talk-down  radar  had  been  tried 
as  a  landing  aid  for  helicopters,  but 
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was  found  to  be  highly  dependent 
on  the  kind  of  landing  site  and  its 
surroundings.  The  vhf  talking 
beacons,  while  simple  and  omnidi¬ 
rectional,  were  felt  to  be'insufliic- 
iently  accurate  for  landing  pur¬ 
poses. 

Tetrode  Transistors 
Available  August  15 

Sylvania-developed  point  con¬ 
tact  units  perform  functions 
of  two  triodes 

Commercial  availability  of  tetrode 
and  pentode  point-contact  trans¬ 
istors  was  announced  July  21  by 
Sylvania.  The  tetrode  units  are  to 
hit  the  market  August  15,  with 


pentodes  following  by  the  end  of 
the  current  year. 

The  tetrode  and  pentode  units 
have  two  and  three  emitters  respec¬ 
tively,  and  with  appropriate  cir¬ 
cuitry  they  are  comparable  to  mul¬ 
tipurpose  tubes. 

Preliminary  tests  on  circuits  us¬ 
ing  the  multiemitter  transistors 
prove  their  usefulness  in  certain 
types  of  computer  circuits. 

Radio  Helps  Big  Steel 
Move  an  Iron  Mountain 

Depletion  of  America’s  reserves 
of  high-grade  iron  ore  has  sent 
steel  men  scurrying  to  far-flung 
places.  An  estimated  400-million 
tons  of  high-grade  ore  in  the 
ground  brought  U.  S.  Steel  to  the 
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TYPICAL  COLOR  TV  STATION  EQUIPMENT  PRICES 


Color  Network  Operating  EUiuipnnent 

2  Color  Stabiliaing  ainpU6era .  t2,800 

1  Tri-«oior  monitor  including  kina .. .  3,000 

1  Low  frequency  pbaae  oorrection  net¬ 
work  .  1 , SOO 

1  High  frequency  pbaae  oorrection  net¬ 
work  .  1 , 230 

1  Lower  •ubearrier  ralor  notch  filter. .  2,700 

AaMKiated  equipment  under  Sl.OOO  3, 130 

Total .  111,380 


Color  Teat  Equipment 

1  Converganoa  dot  nnerator .  $1 ,780 

1  Color  monitor  analyaer .  1,060 

1  Lineari^  ehwker .  1,760 

I  CoIot  rignal  analyier .  1,000 

1  BunrtroontroUad  oadllator . . .  1,660 

1  Color  bar  generator  (rack  mounted)  2,260 
1  T^624-D  taleviaion  oacilloacope .  .  1 , 180 

Aaeociated  equipment  under  61,000  200 

Total .  612,230 


Sync  Generator  Equipment 

1  Color  frequency  etandard .  61,000 

1  Burat  flag  generator .  800 

1  TG-IA  etudio  eync  generator .  4,483 

Aaeociated  equipment  under  6800 .  .  627 

Total .  67.480 


Color  Slide  Camera  Chain 
1  Slide  eamera  pickup  unit  ine  iria 
control,  optioa,  alide  holder  A  photo- 

oella . 

1  Monitor  auxiliary . 

1  Slide  eamera  taUe  top.  kine  mount¬ 
ing,  rack  A  kineecope . 

1  D^eetioa  chaaeia . 

1  Channel  amplifier . 

1  Slide  oamara  gamma  amplifier  .... 

1  Colorplexer . 

1  Tri-color  monitor,  including  kine. . . 
1  Monoehrome  control  monitor  with 

CRO  A  kina . 

8  WP-33B  power  aupply . 

Aaaociatad  equipment  under  11,600. 


61,770 

3,000 

2,120 

1,800 

2,000 

1,660 

2,820 

3,000 

3,100 

2,880 

6.»38 


Total .  631,378 


Color  Film  Chain 

1  I’rojector,  16mm  faet  pull  down  in- 
cluing  aound  hand  and  acceeeory 

audio  and  meehanical  itema . 619, 180 

1  Proctor  table  top.  kine  mounting 

raogi  and  kineaoopc .  2,660 

1  Chuinel  amplifier .  2,600 

1  Coloiplaxer .  2.820 

1  Tri-coloi  moniter  including  kine....  3,000 

1  Monitor  auxiliary .  3,000 

1  Monochrome  control  monitor  with 

kine  and  CRO .  3,100 

6  WP-33B  power  aupply .  2,880 

Aaiooiat^  equipment  under  62.000 .  10, 198 

Total .  649.398 


Color  Studio  Camera  Chain 
1  Color  camera  leea  image  orthicona. .  621,600 
1  Viewfinder  including  hood  and  kine.  3,400 

1  Camera  channel  amplifier .  4 , 226 

1  Monitor  atudliuy .  3,000 

1  Monochrome  control  monitor  with 

kine  A  CRO .  3,100 

1  Colorplexer .  2,820 

1  Tri-oolor  monitor,  including  kine. . .  3,000 

8  WP-33B  power  aupply .  2,880 

1  Heavy  duty  pedestal .  2,400 

1  Set  01  three  matched  image  orthicona  8,700 
Aaaociated  equipment  under  62,000.  14,466 

ToUl .  666.580 

SOURCE;  RCA  ESTIMATES 


BROADCASTERS  look  at  the  investment  side  of  the  picture  os  .  .  . 


Transmitter  Makers  Gird  for  Color 


Orinoco-delta  country  of  Vene¬ 
zuela.  Shipments  of  ore,  moving 
2,000  miles  by  rail  and  water  to 
the  giant  Fairless  Works  in  Mor- 
risville.  Pa.,  are  expected  to  start 
next  year. 

^  Communications — Setting  up  a 
vast  mining  operation  in  an  under¬ 
developed  region  required  hrst  an 
adequate  communications  net¬ 
work.  Links  have  been  established 
by  the  Orinoco  Mining  Co.,  Big 
Steel’s  Venezuelan  subsidiary.  A 
high-frequency  voice  and  teletype 
circuit  links  the  company’s  offices 
in  Caracas  with  Ciudad  Bolivar, 
nearest  large  town  to  the  mine. 
Very-high-frequency  radio-tele¬ 
phone  circuits  linking  Ciudad  Bol¬ 
ivar;  the  mine,  Cerro  Bolivar;  and 
the  shipping  point,  Puerto  Ordaz 
form  a  206-mile  triangle. 

A  mountain-top  repeater  station 
at  Piacoa  relays  vhf  signals  to 
tugs,  dredges  and  quarter  boats 
engaged  in  dredging  a  deep-water 
channel  in  the  Orinoco  River. 

Railroad — Space  radio  will  be 
used  to  control  the  railroad  during 
its  normal  operation.  A  90-mile 
single-track  railroad  built  to  move 
the  ore  to  Puerto  Ordaz  will  have 
four  sidings  controlled  electron¬ 
ically  by  signals  passed  over  vhf 
radio.  Two  of  the  robot  sidings 
will  be  controlled  by  radio  trans¬ 
mitters  located  near  the  mine.  The 
remaining  sidings  will  be  switched 
by  transmitters  located  near 
Puerto  Ordaz.  Control-point  will 
be  Puerto  Ordaz  and  a  broad-band 
88-mc  trunk  will  link  the  two 
transmitting  stations. 

The  system  is  an  adaptation  of 
CTC  or  centralized  traffic  control 
used  on  many  American  railroads, 

►  Background — Remote  .switching 
by  space  radio  has  been  tried  before 
by  railroads  but  never  relied  upon 
for  full-time  operation.  The 
present  system  grew  out  of  tests 
conducted  in  1946  on  the  Pennsyl¬ 
vania  Railroad.  Success  of  the 
Orinoco  Mining  Company’s  elec¬ 
tronically  controlled  railroad  may 
help  prove  out  radio  for  remote 
train  control  and  possibly  enlarge 
greatly  the  scope  of  electronics  in 
the  railroad  industry. 


RCA  and  GE  announce  that 
complete  color  equipment  will 
be  ready  in  1954 

Availability  of  compatible  color 
television  broadcast  equipment 
within  the  next  year  was  indicated 
by  RCA*  and  GE  when  they  an¬ 
nounced  prices  and  delivery  dates 
late  last  month.  Du  Mont  and 
F’ederal,  other  major  manufac¬ 
turers  of  tv  station  equipment, 
have  not  as  yet  disclosed  their 
plans  but  indications  are  that  they 
will  wait  for  final  FCC  approval 
of  compatible  color  tv  standards 
before  making  such  plans  known. 

►  RCA — Ready  to  accept  custom 
orders  for  complete  compatible 
color  tv  broadcast  equipment  for 


delivery  in  the  spring  of  1954, 
RCA  states  its  equipment  will 
be  similar  to  that  used  for  field 
tests  in  New  York  and  will  be  de¬ 
signed  to  operate  in  accordance 
with  present  signal  specifications 
of  the  National  Television  System 
Committee.  As  soon  as  final 
standards  have  been  adopted  by 
FCC,  large-scale  production  of 
commercial-type  color  equipment 
will  begin. 

With  a  July  30,  1953,  deadline 
set  for  ordering  the  equipment 
listed  in  the  box  above,  RCA’s  En¬ 
gineering  Products  Department 
says  that  orders  have  been  coming 
in  at  a  good  rate  despite  the 
posisibility  that  present  prices 
could  be  2  or  3  times  higher  than 

(Continued  on  page  6) 
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All  Dynamically  Tested  at  55*  C. 

Fbr  High  B^dc  Resistant  and  Stability 

Sylvania  Types’ INlll;  1N112, 1N113, 1N114 .  evidence  of  drift  and  hysteresis.  Each  diode  ia 
and  1N115  were  designed  specifically  fof(ron)-^  hermetically  sealed  in  glass  and  is  /WigiwT 
puter  use.  All  Sylvania’s  Computer  Diodes  •  so  that  it  may  conveniently  he  soldered  or 
are  tested- at  raised  temperatures  simulating  '  clip^  into  a  circuit, 
actual  operating  conditions.  To  insure  maxi¬ 
mum  stability  and  life,  all  units  are  tested  f(^ 


Mail  this  coupon  Today 


Sylvania  Eloctrk  ProdiKtt  Inc.  . 

D*pt.  3E100S,  1740  Broadway,  N«w  York  19,  M.  Y. 

Please  send  me  data  sheets  on  Sylvania  Coin-' 
puter  Crystal  Diodes. 


LIGHTING  •  RADIO  •  ELECTRONICS  •  TELEVISION 


Add  row. 


In  Canada;  Sylvania  Eloctrk  (Canada)  lid.,  Univonlly  Tewor  Bvlldin^ 
Si.  Codtorln*  Sir««l,  Mentroal,  7.  Q. 


ELECTRONICS  — 1953 


Wont  more  information?  Um  post  cord  on  loit  page. 


INDUSTRY  REPORT  — Continued 


those  later  to  be  set  for  quantity 
production.  Most  of  the  orders  so 
far  received  are  for  film  or  slide 
operation  rather  than  for  the  less 
expensive  network-only  equipment. 

^GEl~In  a  statement  to  its  dis¬ 
trict  sales  managers,  General 
Electric  lists  its  color  broadcast 
equipment  schedule  in  three 
phases:  network,  slide-film  and 
studio. 

•  Cost  of  equipment  needed  to 
rebroadcast  network  color  pro¬ 
grams  is  estimated  at  $13,800. 
Items  of  equipment  include  a 
gamma  amplifier,  stabilizing  amp¬ 
lifier,  color  monitor,  transmitter 
kit,  de-modulator  kit,  diplexer  kit, 
wave-form  kit  and  stock  items.  An 
additional  stabilizing  amplifier  is 
recommended  at  $1,600  and  if  a 
2,000-mc  relay  is  involved,  a  modi¬ 
fication  kit  is  required  at  approxi¬ 
mately  $560.  Cost  of  test  equip¬ 
ment  is  about  $5,000.  It  is 
estimated  that  this  equipment  will 
be  available  during  the  first 

•  quarter  of  1954. 

•  For  slide-film  transmission, 
GE  divides  equipment  Into  three 
groups.  To  originate  slide  pro¬ 
grams  onlv,  cost  of  equipment  is 
set  at  $89,500.  Equipment  needed 
includes  camera  channel,  calibra¬ 
tion  monitor  console,  sync  color 
adaptor  and  sync  generator  kit, 
color  utility  amplifier  group,  color 
monitor,  monitor  switching  unit, 
bar  generator,  stock  items  and 
slide  prolector  assemblies. 

For  16-mm  film  projection  only, 
cost  of  equipment  needed  is 
estimated  at  $49,500  and  includes 
16-mm  projector  assemblies  and 
all  items  listed  for  slide  operation 
except  the  slide  projector  assemb¬ 
lies. 

Cost  for  both  slide  and  16-mm 
film  protection  Is  $68,500.  Slide- 
film  equipment  availability  is 
planned  for  the  second  quarter  of 
1954. 

•  To  originate  studio  color  pro¬ 
grams,  GE  estimates  that  the 
studio  camera  channel  and  as¬ 
sociate  switching  equipment  will 
run  about  $69,600.  Equipment  for 
this  type  of  oneration  is  based  on 
a  relay  switching  system  and  In¬ 
cludes  a  studio  camera  channel 


with  camera  and  yiew-finder, 
central  console  with  color  monitor, 
rack  and  associate  equipment,  cali¬ 
bration  monitor  console,  monitor 
switching  unit  and  stock  items.  A 
dolly  is  not  included  with  the 
channel.  Ayailability  is  scheduled 
for  the  fourth  quarter  of  1954. 


Electronic  Companies 
View  Working  Capital 

Current  assets  exceed 
liabilities  by  growing  amounts 
but  ratios  are  down 

Trend  in  working  capital  for  all 
manufacturing  companies  has 
moyed  steadily  upward  in  the  past 
few  years  and  companies  in  the 
electronics  field  have  followed  the 
same  course.  For  12  major  com¬ 
panies  in  the  industry,  working 
capital  increased  nearly  a  half 
billion  since  1948.  The  increase 
last  year  was  the  largest  for  the 
period  with  a  rise  of  0.19  billion 
over  the  1951  total. 

►  Ratio— Despite  the  rise  in  work¬ 
ing  capital  for  electronic  manu¬ 
facturers  surveyed,  which  seems 
to  indicate  an  improving  financial 
position,  the  ratio  of  current  as¬ 
sets  to  current  liabilities  has 
moved  downward  to  a  low  point 
in  the  past  five  years.  In  1952  and 
in  1951  the  ratio  for  the  firms  sur¬ 
veyed  stood  at  2.2  while  in  the 
previous  three  years  it  ranged  be¬ 
tween  2.8  and  8.0.  These  figures 
follow  closely  those  for  the  entire 
electrical  equipment  industry  as 
reported  by  SEC  which  shows  a 
current  ratio  of  2.1  for  1952  and 
2.0  for  1951. 

^Cash — Current  assets  include 
cash,  government  securities,  re¬ 
ceivables,  inventories  and  other 
current  assets  payable  within  a 
year.  The  relation  of  these  com¬ 
ponents  to  current  liabilities  gives 
further  evidence  of  the  liquidity 
or  ability  to  convert  assets 
promptly  into  cash.  Taking  cash 
alone  for  the  companies  surveyed 
and  comparing  it  to  current  liabil- 


ASSETS  VERSUS  LIABILITIES 


T*8  Sis  'so  W 


ities  shows  the  following  ratios: 
1948,  0.78*  1949,  1.0;  1950,  0.69; 
1951,  0.57;  1952,  0.62.  Thus,  as 
with  current  asset  ratios,  the  cash 
ratios  for  the  12  companies  show 
a  downward  trend. 

^Debts — Reasons  for  the  decline 
in  the  ratios  of  current  assets  to 
current  liabilities  in  recent  years 
is  attributed  to  a  number  of 
factors.  The  rise  in  short-term 
debt  is  one  of  them.  Companies 
have  had  to  have  more  money  to 
keep  pace  with  the  increasing 
costs  of  doing  business. 

Federal  income  and  excess 
profits  taxes  have  also  affected  the 
ratios  and  kept  current  liabilities 
climbing  along  with  current  as- 
sets|.  For  the  companies  surveyed, 
current  liabilities  doubled  during 
the  five-year  period  while  current 
assets  increased  1.7  times. 

TV  Manufacturers 
Show  New  Lines 

Industry  hits  high  order  volume 
with  full  array  of  new  radio 
and  tv  sets 

No  SUMMER  slump  is  occurring  in 
introductions  of  new  tv  models  by 
the  radio-tv  industry.  At  press 
time  25  companies  had  introduced 
new  models. 

The  average  line  contains  about 
30  new  models.  Phileo  leads  the 
parade  with  a  total  of  47. 

Most  of  the  manufacturers  dis- 

(Contimitd  on  po««  10) 
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Sprague,  on  request,  will  provide  you 
with  complete  application  engineering 
service  and  assistance  for  optimum 
results  in  the  design  and  use  of  Pulse- 
Forming  Networks. 


PULSE-FidRMING 
NETWORK  H-850 


This  new  Sprague  Pulse*Fo|rniing  Network  was  designed 
for  laboratory  use  in  radar  rt search  and  development.  With 
it,  the  five  most  needed  pulke  lengths — 1,  2,  and  3 
microseconds — may  be  obtained  without  distortion  of  the 
pulse  shape. 

Sprague’s  unique  mcthotj  of  common  switdiing  h«tps 
the  flat  portion  of  the  pulse  flat  at  all  pulse  length. 
Capacitor  switching  takes  place  in  the  common  lead  and 
hence  at  half  network  volmge — important  at  the  higher 
voltages.  The  pulse  length^  all  correspond  to  the  half* 
power  point  as  measured  by  synchroscope  at  70%  voltage 
level  under  resistance  load,  j 

In  addition,  the  rise  timje  remains  the  same — approxi¬ 
mately  0.1  microseconds  from  the  10  to  80%  level.  Net¬ 
work  H-850  is  designed  to  work  into  a  50  ohm  impedance 
load.  Its  peak  voltage  rating  is  13  Kilovolts  for  each  pulse 
length,  making  it  useful  for  normal  low  power  ranges  in 
radar  equipment  employing  hydrogen  thyratron  tubes. 

Universal  Laboratory  I^twork  H-850  is  typical  of 
Sprague’s  advancements  in  pnise-forming  networks.  Sprague 
made  the  first  commercially  available  radar  network  during 
World  War  II  and  has  been  the  acknowledged  leader  in  this 
field  ever  since!  ! 

For  complete  data  on  the  jUniversal  Laboratory  Network 
H-850 — or  on  other  networi^s  to  meet  your  precise  needs — 
write  on  your  business  letterl^cad  to  the  Sprague  Electric  Co., 
55  Marshall  Street,  North  Massachusetts. 
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Electronic  Plants  Are  Growing  Fast 


played  seta  in  every  picture-tube 
size  ranging  from  17  inches  to  27 
inches.  Many  companies  featured 
the  24-inch  set,  RCA  being  a  major 
exception,  but  the  consensus  of  the 
industry  seems  to  be  that  the  21- 
inch  receiver  will  be  the  volume 
seller. 

►  Prices — Range  of  tv  retail  prices 
is  fairly  consistent.  Majority  of 
new  lineh  introduced  are  priced 
from  $180-1200  for  17-inch  table 
models  to  $600-$800  for  deluxe 
21-inch  combinations.  Low  for  the 
industry  was  set  by  Emerson  with 
a  17-inch  vhf-only  table  model  at 
$149.95.  DuMont,  with  its  80- 
inch  receiver  at  $1,795  continues 
to  maintain  the  high  for  the  field. 

►  UHF — Practically  all  companies 
featured  all-channel  sets  in  their 
summer  lines  on  an  optional  basis. 
A  few  continue  to  offer  converters. 
Price  of  optional  all-channel  tun¬ 
ers  have  not  changed  much  and 
continues  to  range  between  $40 
and  $50. 

►  Radio— Summer  showings  of 
new  radio  receivers  have  been 
numerous  also.  Emerson  intro¬ 
duced  a  total  of  60  new  models  in¬ 
cluding  a  pocket-size  portable  that 
uses  subminiature  tubes.  But 
high-fidelity  *was  the  theme  of  a 
number  of  companies.  So  far,  a 
dozen  firms  have  introduced  their 
version  of  hi-fi  at  summer  show¬ 
ings. 

^Results — Philco  stated  that  it 
had  taken  orders  for  more  radio 
sets  at  its  convention  than  at  any 
in  the  past  five  years  and  that  tv 
orders  were  twice  those  of  last 
year’s  mid-summer  showing. 

Zenith  announced  that  its  June 
sales  convention  was  the  most 
successful  in  the  company's  his¬ 
tory  with  distributor  radio  and 
tv  orders  totalling  approximately 
$50  million,  more  than  double  the 
orders  booked  at  its  1952  June 
showing. 

CBS-Columbia  revealed  that  its 
tv-radio  orders  approximated  $7.5 
million  which  is  almost  50  percent 
more  volume  than  it  signed  up  at 
its  mid-summer  model  introduc¬ 
tion  meeting  last  year. 


Growth  in  working  area 
continues  as  manufacturers 
increase  production 

One  index  of  the  growth  of  the 
radio-tv-electronics  industry  in 
the  past  five  years  is  the  amount 
of  plant  space  that  representative 
manufacturers  have  added  in  that 
time. 

For  15  firms  in  the  field, 
working  area  rose  from  82.4  mil¬ 
lion  square  feet  in  1948  to  105.8 
million  at  the  end  of  1952. 

The  big  expansion  years  were 
1950  and  1951.  In  1950  plant  area 
for  these  companies  increased  by 
9  million  square  feet  and  in  1951, 
the  top  year  for  the  period,  square 
footage  rose  by  9.6  million. 

►  Companies — Most  major  radio¬ 
tv  companies  now  have  over  1 
million  square  feet  of  working 
area  in  use.  Giant  of  the  industry 
is  GE  with  58.9  million  square  feet 
in  its  131  plants  in  99  cities.  The 
company  increased  its  square  foot¬ 
age  by  10.9  million  since  1948  for 
the  largest  increase  among  the 
companies  surveyed. 

In  terms  of  percent  gain  in 
plant  space,  Admiral  stands  near 


Amount  of  credit 
extended  by  outlets  selling 
radio-tv  causes  concern 

Installment  credit  made  available 
to  consumers  by  household  appli¬ 
ance  retail  stores  which  include 
radio-tv  dealers  reached  an  all-time 
high  of  $242  million  at  the  end  of 
May,  according  to  the  latest  Fed¬ 
eral  Reserve  figures.  At  no  time 
since  1939  has  such  credit  been  ex¬ 
tended  so  far,  especially  in  the  first 
half  of  the  year. 

As  the  chart  on  page  14  shows, 
the  amount  outstanding  usually 
reaches  its  high  point  in  the  final 
months  of  each  year.  The  previ¬ 
ous  high  for  the  month  of  May 
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the  top.  Plant  increased  500  per¬ 
cent  since  1948  to  a  total  of  over 
1.5  million  square  feet  in  1952. 

►  Future — E 1  e  c  t  r  o  n  i  c  manu¬ 
facturers  are  continuing  to  expand 
plant  facilities  and  1953  is  likely 
to  show  gains  similar  to  those  of 
1952.  However,  some  such  growth 
may  level  off  in  1954-55  because 
the  government’s  fast  tax  amorti¬ 
zation  program  will  have  run  its 
course  by  then,  barring  unfore¬ 
seen  changes.  Also,  more  efficient 
production  methods  are  coming  into 
use  and  existing  plant  areas  are 
expected  to  be  able  to  turn  out 
more  product  per  square  foot  of 
space  so  that  the  need  for  addi¬ 
tional  plant  will  not  be  as  urgent 
in  the  future. 


was  in  1951  when  it  reached  $207 
million.  The  all-time  high  before 
the  present  record  was  set  in  De¬ 
cember  last  year  when  the  amount 
outstanding  was  $239  million. 

►  Concern — As  a  result  of  the 
record  increase  in  consumer  install¬ 
ment  credit  used  to  buy  radio-tv 
and  appliances,  some  manufactur¬ 
ers  fear  that  consumer  indebted¬ 
ness  may  be  over-extended  and  may 
curtail  sales  of  the  high  outputs 
planned  for  the  remainder  of  this 
year.  They  point  out  that  install¬ 
ment  sales  represent  about  60  per¬ 
cent  of  total  sales  last  year. 

Not  all  manufacturers  believe 
that  consumer  credit  is  overex- 

(Continucii  on  po^i  14) 
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how  to  handle  orders  for 


military  electronic  equipment . . . 


better  and  faster! 


Choose  CENTRALAB... 

America's  widest  liae  ef  compenents 
that  meet  military  specificotieas 


CENTRALAO  MODEL  2  VARIABLE  RESISTORS 

There’s  no  prior  contract  approval  or  waivers  required  if  you  specify  Centralab's 
Model  2  variable  resistors  on  your  next  military  order.  They  meet  JAN  R94, 
characteristic  U  requirements.  Two  types  available  —  RV2A  and  RV2B  —  plain 
or  with  attached  switches.  Ratings  from  2000  ohms  to  one  megohm.  For  com¬ 
plete  engineering  data,  check  Bulletin  No.  42-85  in  coupon  below. 


M*R«I  If  mlnlotwr*  variabi*  r«(Ut*rt 
...  no  bigger  than  a  dime  . . .  available 
in  Standard  or  Hi-torque  types.  Either 
with  or  without  on-off  switch.  Also 
available  with  slot  —  front  or  rear  — 
for  screw-driver  adjustment.  Hi-torque 
units  hold  settings  under  conditions  of 
vibration  or  shock.  For  complete  data 
check  No.  42-1)8  in  coupon  below. 


For  minlotwr*  swIIcIms  —  specify  Centra-  Cwifrolob’t  MMliutN-Dii^  Rower  SwHchos.  Use  for  R.  F. 

lab's  Series  20  with  Steatite  or  Phenolic  or  110-115  V.  application . . .  7Vi  amps.  Voltage  break- 

sections.  Steatite  is  Grade  L5.  Meets  down  to  ground  —  5000  volts  —  RMS  60  cycles.  Avail- 

JAN  1-8  specs.  Phenolic  sections  conform  able  with  Grade  L5  (JAN  1-8)  Steatite  sections  — 

to  JAN  P-13  .  .  .  Grade  LTSE4.  Avail-  shorting  or  non-shorting  contacts.  Models  in  1,  2  or  3 

able  in  2  to  11  positions  with  stops,  or  poles,  18  conUcts  per  sectim  with  adjustable  stops,  can 

12  positions,  continuous  rotation — single  b^  furnished  up  to  20  sections  per  shaft.  Conta^  and 

or  multiple  sections — ^with  or  without  collector  rin^  are  coin  silver.  For  complete  data,  check 

attached  on-off^  switch.  Check  No.  42-156.  No.  42-136  in  coupon. 


C«ntralab't  Typ«  S50  hl^h  veHog*  caramlc 
copacilert  are  especially  desired  for  high 
voltage,  high  frequency  circuits.  Centralab’s 
Type  9)0  high  accuracy  ceramic  capacitors 
are  especially  developed  for  exacting  elec¬ 
tronic  applications.  Check  bulletin  No.’s  42- 
102  and  42-123. 


TC  (Tamparcrtwr*  Campansotlng)  Tubulars  — 
No  prior  contract  approval  or  waiver  neces¬ 
sary.  Meet  JAN-C-20A  requirements.  Type 
TC2  shows  no  capacitance  change  over  wide 
range  of  temperature.  Type  TCN  has  special 
ceramic  body  to  vary  capacitance  according 
to  temperature.  Bulletin  No.  42-18. 


BC  IBypost  Coupling)  Tubulars  —  Recom¬ 
mend^  for  bypass  coupling.  Well  suited  to 
general  circuit  use.  Centralab’s  own  Ceramic 
X  body  provides  imperviousness  to  moisture 
and  low  power  factor.  Easily  withstands 
temperatures  normally  encountered  in  most 
electronic  equipment.  Bulletin  No.  42-5. 


.. 

Coramic  Disc  Hl-Kap  Capacitors  hold  thickness 
to  a  minimum  .  .  .  have  very  high  capacity 
in  extremely  small  size.  Use  in  h.f.  circuits 
for  bypass  and  coupling.  Ceramic  body  as¬ 
sures  low  inductance.  Other  characteristics — 
humidity  resistance,  power  factor,  etc.  — 
similar  to  BC  Tubulars,  Bulletin  No.  42-4R. 


Somolhing  now  In  mlnloturo  coramic  capocl- 
torsl  'These  "button  types’’  are  available  in 
3  different  styles.  Used  for  bypassing  in  low- 
power,  high-frequency  applications  where 
small  size,  low  inductance  and  light  weight 
are  essential.  Check  Bulletin  No.  42-122  in 
coupon  for  more  information. 


Contralob  Coramic  Trlmmort  mert  applicable 
portions  of  JAN-C81.  Very  small  size.  Screw 
driver  adjustment  over  full  capacity  range 
(180*  rotation).  Maintain  suoility  in  any 
position  and  under  vibration.  Spring  pres¬ 
sure  contact  for  rotor  and  stator.  Bulletin 
No.  42-101. 


fl 

f 


Contralob’s  Now  Eyolot-Mowntod  Food-Through 
Coramic  Capacitors  are  smallest  available. 
'They  meet  applicable  portions  of  JAN-G20A 
specifications.  Capacities  range  from  10  to 
3000  mmf  ...the  widest  range  on  the  market. 
Voltage  rating.  500  V.D.CW.  Check  No. 
EP-15  in  coupon. 


Now  S«ib-miniatwro  Medal  III  Ampoc  —  a  full 
three-stage  speech  amplifier  of  remarkably 
small  dimensions  —  approximately  1)^*  x 
X  '1^*  (barely  larger  than  a  postage 
stamp!).  Excellent  for  microphone  pream- 
plifim  and  similar  applications.  Chett  No 
42-130  on  coupon  for  complete  information. 


Contralob  standard  and  custom  molded  StoaWto 
ceramics  plain  or  motaliiiod  . . .  fully  comply 
with  JAN  1-8.  Steatite  is  Grade  L3  for  r^- 
iury  use.  Characteristics  — ^  high  dielectric 
strength,  low  loss  at  high  frequencies,  high 
mectuuiical  strength.  For  data  on  standi^ 
paits  or  custom  molding,  check  No.  720. 
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tended.  R.  D.  Siragusa,  president 
of  Admiral,  asserted  in  a  recent 
speech  that  the  increase  in  con¬ 
sumer  credit  was  not  necessarily 
■dangerous.  The  ratio  of  outstand¬ 
ing  credit  to  the  total  of  personal 
income  available  after  spending  for 
food,  clothing,  and  housing  still  is 
sharply  below  the  pre-World  War  II 
level,  he  explained.  Income  avail¬ 
able  for  discretionary  spending 
will  be  about  $134  billion  this  year, 
compared  with  $26.5  billion  in  1940. 

“Before  we  reach  the  credit 
basis  which  was  considered  per¬ 
fectly  secure  in  1940,  present  con¬ 
sumer  credit  could  go  almost  $18 
billion  higher,”  he  said. 

►  Future — It  seems  a  good  bet  that 
installment  credit  will  continue  to 
rise  in  the  months  ahead.  RCA 
Victor  has  relaxed  credit  require¬ 
ments  for  its  distributors  and 
household  appliance  retail  stores 
will  benefit.  DuMont  has  also 
liberalized  credit  requirements  for 
dealers  in  the  New  York  area. 
Other  companies  plan  similar 
moves. 

Defense  Department 
Plans  Research  Cuts 

Economies  in  basic  research 
financed  by  the  agency  are 
proposed  by  Secretary  Wilson 

Large  stake  of  some  electronic 
companies  in  government  financed 
research  and  development  may  be 
whittled  down  some  if  economies 
proposed  by'  the  Department  of 
Defense  are  approved.  In  1951 


over  58  percent  of  the  research 
and  development  done  in  electron¬ 
ics  was  financed  by  the  Federal 
agencies  and  there  are  no  indica¬ 
tions  that  the  percentage  has 
dropped. 

►  Budget — Here  is  how  total  U.  S. 
Research  and  Development  was 
financed  last  year,  in  millions: 

Total:  . »S,300 

Privately  Financed  .  1,400 

Industry  Financed  .  1,000 

Other,  including  Foundattone.  .  400 

Federally  hnanced .  1,900 

Department  of  Defense .  1,300 

Agencies  .  600 

The  figures  show  that  the  De¬ 
partment  of  Defense  has  been  the 
largest  backer  of  research  and  de¬ 
velopment.  Secretary  of  Defense 


Wilson  wants  to  cut  his  depart¬ 
ment’s  share,  is  against  the 
department  paying  for  basic  re¬ 
search.  It  is  estimated  that  De¬ 
fense  Department’s  basic  research 
obligations  totaled  $31.2  million 
in  fiscal  1952  and  $32.7  million  in 
fiscal  1953.  Since  the  research 
budget  is  “top  secret”,  it  is  not 
known  which  basic  projects  may 
be  cut. 

►  Future — Plans  of  the  govern¬ 
ment  for  future  research  and  de¬ 
velopment  spending  to  be  done  by 
government  agencies  are  as  fol¬ 
lows,  according  to  the  National 
Science  Foundation  and  Chemical 
Week  (figures  in  millions)  : 


U.  S.  Research  Budgets 

1952  (Actual) 

1953  (Kst.) 

1954  tEat.) 

Department  of  Defense . 

11,316 

$1,400 

$1,300 

Atomic  Energy  Commission . 

.  250 

260 

266 

Nat’l  Adv.  Comm,  for  Aero  . 

71» 

KH 

I>ept.  of  Agriculture . 

.  57 

58 

63 

ITept,  of  Health.  Educ.  &  We'. . 

.  65 

74 

59 

ITept.  of  Interior . 

.  33 

37 

34 

Dept,  of  Commerce . 

24 

26 

Other  Agencies  . 

.  24 

26 

29 

Total  . 

.  $1,839 

$2,059 

$1,865 

Electronic  Stockholders  Increased 


Trend  in  number  of  share¬ 
holders  has  been  upward  and 
hit  a  new  high  last  year 

Indication  of  how  investors  feel 
about  the  prospects  of  the  elec¬ 
tronics  business  is  seen  in  the 
growing  number  of  stockholders 
in  22  companies  in  the  field  for  the 
past  five  years.  Although  there  is 
a  substantial  fluctuation  in  the 
number  of  shareholders  from  day 
to  day,  the  overall  trend  has  been 
upward. 

Last  year,  the  number  of  stock¬ 
holders  in  22  major  radio-tv-elec¬ 
tronics  firms  reached  a  total  of 
675,000,  the  highest  number  in  the 
past  five  years.  Low  point  in  the 
period  was  in  1949  when  the  num¬ 
ber  of  shareholders  dropped  to 
403,000. 

^  Gains — Of  the  22  firms  sur¬ 
veyed,  General  Electric,  RCA  and 
Westinghouse,  in  that  order  had 
the  largest  number  of  sharehold¬ 
ers.  Company  showing  the  larg¬ 
est  increase  in  shareholders  was 


RAOiO-TV  STOCKHOLDERS 

(22  COMPANIES) 


Westinghouse  with  an  increase  of 
over  36,000  in  the  five-year  period. 

In  percent  gain,  Hoffman  Radio 
was  among  the  leaders  with  an 
increase  of  over  500  percent.  The 
company’s  shareholders  increased 
from  599  in  1948  to  3,200  in  1952. 

►  Distribution — Little  is  known 
about  the  number  of  shares  held 
by  individual  investors  but  firms 
have  expressed  some  interest  in 

(Continued  on  pogi  H) 
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This  NEW  Product  Bulletin  gives  YOU 

COMPLETE  ENGINEERING  DATA 
on  ALL-METL  BARRYMOUNTS 
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what’s  in  it  for  YOU: 

5.,  Shoc-k-charactrristir  data,  inrlud- 
fng  curves  showing  vibration  iso¬ 
lation  after  I5g  shock  test. 

6.  Application  data,  including  curves 
that  show  you  how  to  .choose  iso¬ 
lators  for  unsymmetrical  loads. 

7.  Dimensioned  drawings  of  unit 
isolators,  channel  pairs,  and 
mounting  bases. 

8.  Detailed  data  on  the  construction, 
operating  principle,  and  weights 
of  mounts  and  basas. 

9.  A  complete  list  of  load  ratings 
and  catalog  numliers  for  unh  iso¬ 
lators,  channel  pairs,  and  bases. 


1.  Transmissibility  curves  showing 
performance  under  test  conditions 
of  JAN-C-172A. 


2.  Curves  showing  reduction  of  trans¬ 
mitted  acceleration  and  •  displace¬ 
ment. 


Curves  showing  how  changes  in 
loading  affect  transmissibility  at 
resonance  and  natural  frequency 
for  vertical  motion.  .  .  - 


4.  Curves  showing  effect  of  high  and 
low  temperature  on  Isolator  per¬ 
formance. 


We'll  be  glad  to  send  you  a  FREE  (^OPY  of  this,  the  first  really  comprehensive 
bulletin  on  knitted-wire  vibration  isolators.  Ask  for  Barry  Product  Bulletin  $34- 
And,  if  you  have  a  special*  problem,  count  on  getting  the  right  answer,  from 
our  Field  Engineering  Service.  ’  -  -- 


West  men  infermotion?  Uk  post  cord  oa  lost  poqa. 
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Anding  out  more  about  their  own¬ 
ers.  As  yet,  such  statistics  are  not 
complete  enough  to  give  any  con¬ 
clusive  picture.  One  company’s 
annual  report  shows  that  the  aver¬ 
age  number  of  shares  held  by  its 
stockowners  had  decreased  from 
800  to  100  shares  in  the  past  14 
years  giving  some  indication  that 
stock  ownership  is  spreading  out. 

Tubes  Take  Over 
Elevator  Operation 

Electronic  programming  cir¬ 
cuits  assume  job  of  starter  and 
operators 

Having  already  replaced  elevator 
operators  with  electron  tubes  in 
many  buildings  throughout  the 
country,  the  Otis  Elevator  Com¬ 
pany  recently  announced  another 
step  toward  eliminating  com¬ 
pletely  the  need  for  human  super¬ 
vision  in  “vertical  transportation”. 
The  familar  starter,  with  his 
Christmas  tree  of  call  lights  and 
pushbuttons,  has  been  electron¬ 
ically  relieved  of  his  duties  except 
those  of  greeting  incoming  per¬ 
sonnel  and  answering  questions  as 
to  the  location  of  various  facilities 
within  the  building. 

The  new  Otis  system  is  com¬ 
pletely  automatic.  Timed  signals 
anticipate  rush-hour  crowds  and 
prepare  the  elevator  system  for 
handling  them.  Some  cars  are 
retired  during  slack  periods  and 
returned  to  service  in  time  to  ac¬ 
commodate  crowds. 

Capacitance-operated  doors  dip¬ 
lomatically  nudge  a  person  stand¬ 
ing  in  an  open  car  door,  and,  after 
a  polite  interval,  the  doors  close 
slowly  and  gently  force  him  to  go 
in  or  out. 

^Savings— Installations  of  auto¬ 
matic  operatorless  equipment  in  a 
typical  office  building  have  proved 
to  save  $7,000  per  elevator  per 
year.  During  the  current  year,  80 
percent  of  Otis  installations  will 
include  the  operatorless  feature. 

In  a  model  setup,  designed  for 
demonstration  purposes  and  for 
laboratory  analysis  of  sample 
traffic  problems,  325  tubes  are 
used  to  operate  four  elevators. 
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RTMA  Expands  With 
The  Industry 

Membership  hits  all-time  high 
as  the  association  girds  for 
further  growth 

Company  membership  in  the 
Radio-Television  Manufacturers 
Association  reached  a  total  of  353 
in  mid-1953,  the  highest  number 
since  the  association  was  founded 
29  years  ago.  And  the  organiza¬ 
tion  is  preparing  for  even  broader 
representation  of  the  electronics 
industry,  particularly  in  indus¬ 
trial  and  military  fields. 

A  reorganization  plan  for  this 
purpose  has  been  approved  by  the 
board  of  directors  and  will  be  sub¬ 
mitted  to  the  full  membership  at 
a  proxy  meeting  to  be  held  in 
Washington  on  July  27.  At  the 
same  time,  the  RTMA  membership 
will  be  asked  to  vote  on  the 
board’s  recommendation  to  change 
the  name  of  the  association  to  the 
Radio-Electronics-Television  Man¬ 
ufacturers  Association. 

►  New  setup — If  the  reorganiza¬ 
tion  plan  is  approved,  a  radio-tele¬ 
vision  ihdustry  committee  and  an 
electronics  industry  committee 
will  be  established.  Among  the 
immediate  expansions  approved  by 
the  board  are  the  establishment  of 
a  regional  office  in  Los  Angeles, 
the  expansion  of  the  RTMA  Engi¬ 
neering  Office  in  New  York,  and 
the  appointment  of  a  manager  of 
a  newly  created  export  depart¬ 
ment.  The  association’s  govern¬ 
ment  relations  activity  is  to  be 
given  greater  recognition  through 
the  creation  of  a  new  department 
which  will  report  directly  to  the 
electronics  industry  committee. 

►  Why — Need  for  broader  repre¬ 
sentation  in  the  association  was 
made  evident  by  president  A.  D. 
Plamondon’s  report  at  the  recent 
annual  meeting  in  Chicago.  Ac¬ 
cording  to  the  report,  more  than 
$5.5  billion  in  electronic  products 
for  the  armed  forces  have  been 
delivered  since  the  start  of  the 
Korean  war  and  deliveries  of  elec¬ 
tronic  equipment  and  components 


RTMA  MEMBERSHIP 


400r 


to  the  military  in  1953  are  ex¬ 
pected  to  total  $3  billion. 

In  the  commercial  field,  the  in¬ 
dustry  expects  to  produce  approxi¬ 
mately  7  million  tv  receivers  in 
1953.  Set  production  during  the 
first  half  of  1953  has  been  the 
highest  of  any  first-half  year  since 
the  tv  boom  began. 

Radio  production  has  also  been 
booming.  The  increase  in  clock 
radios  was  nearly  half  again  as 
great  in  the  first  half  of  1953  as 
in  1952  and  double  that  of  1951. 
Portable  radio  production  has 
been  at  its  highest  rate  this  year 
and  the  number  of  auto  radios 
manufactured  so  far  in  1953  is 
rapidly  approaching  the  8-million 
mark,  representing  more  than  80 
percent  of  the  automobiles  pro¬ 
duced  in  the  same  period. 

Failures  Blamed  On 
Front  Office 

Sixteen  manufacturers  of  elec¬ 
tronic  equipment  and  components 
and  eight  distributors  of  radio,  tv 
and  electronic  apparatus  failed 
during  the  year  ended  May  80,  ac¬ 
cording  to  the  annual  report  of  the 
credit  committee  of  RTMA. 

►  Cause — “The  most  common 
cause  of  these  failures,”  accord¬ 
ing  to  H.  A.  Pope,  chairman  of  the 
committee,  “may  be  summed  up 
as  inadequate  management  ...  In 
several  instances  it  was  clear  that 
management  had  not  provided  it- 

(CentiniMd  on  pogt  1l> 
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self  with  satisfactory  accounting 
tools  and  records.  These  busi¬ 
nesses  were  losing  money  but 
were  reporting  profits.  Others  had 
accepted  defense  contracts  at  too 
low  a  price,  or  the  contract  called 
for  work  too  difficult  in  terms  of 
their  production  or  engineering 
experience.” 

Of  the  16  manufacturing  com¬ 
panies,  4  were  set  assemblers;  1 
made  test  equipment;  1  produced 
hearing  aids;  2  made  sound  equip¬ 
ment  and  phonographs;  3  manu¬ 
factured  items  primarily  of  a 
military  nature  and  5  produced 

components. 

• 

►  Distributors — The  report  noted 
that  electronic  parts  distributors 
increased  their  sales  about  13  per¬ 
cent  and  that  60  new  wholesalers 
were  organized,  reflecting  the  in¬ 
creasing  number  of  sets  in  use 
that  accentuates  the  demand  for 
service  parts,  accessories  and 
equipment.  “So  rapid  an  expan¬ 
sion  in  the  experience  of  many 
wholesalers  has  demanded  an  in¬ 
crease  in  working  capital  that 
could  not  be  met  by  reinvestment 
of  earnings,  in  view  of  the  contin¬ 
uing  higher  taxes." 

Because  of  the  higher  unit  price 
on  so  many  tv  items  and  the  neces¬ 
sity  for  carrying  larger  stocks  of 
merchandise,  an  investment  of 
less  than  $20,000  for  a  new  dis¬ 
tributing  company  jeopardizes  the 
possibility  of  successful  opera¬ 
tion,  the  report  concluded. 

No  Special  Channels 
For  Theater  TV 

FCC  rules  that  theater  tv 
should  be  a  common  carrier 
operation  in  5  to  1  decision 

Proponents  of  theater  television 
received  a  setback  when  the  Fed¬ 
eral  Communications  Commission 
ruled  that  theater  television  trans¬ 
mission  should  be  a  common  car¬ 
rier  operation  on  frequencies  al¬ 
ready  allocated  to  the  common 
carrier  services. 

The  Commission  reported  that  it 
heard  no  persuasive  evidence  that 


common  carrier  frequency  alloca¬ 
tions  are  not  adequate  for  the 
service  and  that  it  finds  no  neces¬ 
sity  for  a  separatd' allocation  for 
theater  tv.  If  there^are  not  enough 
common  carrier  frequencies,  FCC 
noted,  theater  tv  proponents  are 
free  to  take  steps  to  establish  a 
separate  carrier  or  require  reason¬ 
able  service  from  existing  car¬ 
riers. 

►  Merits — In  making  the  decision, 
the  FCC  pointed  out  that  its  rul¬ 
ing  did  not  pass  on  the  quality  of 
interconnecting  service  or  the 
adequacy  of  present  common  car¬ 
rier  service.  These  problems,  it 
said,  could  be  taken  up  if  and  when 
they  arise  on  specific  petition. 


The  FCC  also  pointed  out  that 
it  was  not  passing  on  the  merits 
or  desirability  of  theater  tv  in 
general.  “We  recognize  theater 
tv  as  an  existing  service  which 
will  continue  to  expand  or  not  de¬ 
pending  upon  public  acceptance 
and  support  thereof.  Our  concern 
is  merely  with  the  question  of 
whether  there  should  be  a  sepa¬ 
rate  allocation  of  frequencies  for 
the  exclusive  use  of  this  service. 
Finding  that  there  is  no  necessity 
for  such  an  allocation,  we  have 
decided  that  this  proceeding 
should  now  be  terminated.” 

Commissioner  Hennock  issued  a 
di.ssenting  statement.  Commis¬ 
sioner  Doerfer  did  not  participate. 


Lumberjack  Radio 

Forest  products  becomes 
fourth  largest  operator 
of  industrial  radio 

Since  its  inception  five  years  ago, 
the  forest-products  radio  service 
has  grown  from  two  experimental 
installations  to  9,310  transmitters 
used  by  more  than  a  hundred  tog¬ 
ging  and  tree  farming  concerns. 
Of  the  total,  670  transmitters  are 
fixed  and  8,740  mobile. 

Two-way  radio  serves  to  link  re¬ 
mote  lumber  camps  with  lumber 
mills,  pulp  mills  and  company  offices 


LOGGER  uses  two-way  rodio  to  con 
tact  office  from  mill. 


Grows  Rapidly 


as  well  as  to  coordinate  mobile 
crews  engaged  in  logging,  tree 
farming  and  harvesting.  Lumber¬ 
men  find  that  two-way  r^dio  speeds 
supply  and  repair  orders,  save  lost 
motions  in  logging  and  decreases 
fire  and  accident  hazards  through 
closer  communication  with  doctors 
and  fire  wardens.  Radio  networks  of 
large  logging  firms  also  form  im¬ 
portant  links  in  the  aircraft-spotter 
service  along  our  northern  border.  ‘ 

►  Location — Approximately  77  per¬ 
cent  of  all  forest  radio  operations 
are  in  the  Pacific  northwest  and 

(Continued  on  page  20) 
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A  New  Approach  in  Eeonownical 
Side^Band  Filters 


tomorrow's  filters  today 


A  STEP  FORWARD 


IN  COMMUNICATION  NiTWORK  COMPONENTS 
SINGLE  SIOE-IAND  PILTEftS;, 


IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE-BAND  FILTERS 


fluA^iell  &  Gam'll 

tONKERS  2  NEW 


'teM  &  GomfUt 
YONKERS  2.  NEW  YORK 


OPENS  NEW  DOORS 

IN  COMMUNICATION  NETWORK  COMPONENTS 
SINGLE  SIDE-BAND  FILTERS 


HIGH  SPEED  COMMUNICATIONS 

1^^  IN  COMMUNICATION 

SINGLE  SIDE-BAND  FILTERS 


flu/utell  St  Gcunpct^ 

tilNKERS  2  NfW  y 
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nearly  18  percent  are  located  in 
southern  states. 

The  forest-products  radio  serv¬ 
ice  is  primarily  an  industrial 
operation  but  in  many  cases  it 
supplements  forestry-conservation 
service  operated  bst  state  govern¬ 
ments.  Concerned  largely  with 
fire  protection,  over  16,000  trans¬ 
mitters  are  operated  by  conserva¬ 
tion  authorities. 

ARQ  Equipment  Rejects 
Garbled  Messages 

Hand-keyed  radiotelegraph  signals 
are  still  used  by  amateurs,  ship 
operators  and  others  to  get  the  mes¬ 
sage  through.  But  most  interconti¬ 
nental  circuits  use  faster  radio¬ 
teletypewriter  equipment  to  handle 
volume  traffic  from  point  to  point. 

Corrections  to  Morse-code  signals 
are  fairly  apparent  to  the  operator. 
When  he  is  in  doubt,  he  asks  for 
an  RQ  (request  for  correction). 
But  fading  and  static  often  garble 
teleprinter  signals  without  any  op¬ 
erator  being  aware  of  a  change  in 


conditions.  For  this  reason,  a  spe¬ 
cial  seven-unit  code  was  developed. 
Most  static  or  missed  impulses  ow¬ 
ing  to  fades  are  caught  by  special 
equipment  that  refuses  to  recognize 
signals  outside  the  special  code. 
The  equipment  alerts  the  receiving 
operator  and  prints  an  error-indi¬ 
cating  symbol. 

^Leased  Circuits — Big  customers 
of  world-wide  communications  net¬ 
works,  like  the  press  associations 
and  airlines,  can’t  be  bothered  ask¬ 
ing  for  corrections.  The  new  ARQ 
(automatic  request  for  correction) 
device  asks  for  corrections,  receives 
a  reply  and  only  then  passes  the  in¬ 
formation  along  to  the  customer. 

Each  character  transmitted  is 
stored  for  a  short  time.  When  the 
automatic  repeat  signal  is  received, 
the  transmitter  stops,  the  last  three 
transmitted  characters  are  taken 
out  of  storage  and  re-sent.  The  cus¬ 
tomer  gets  only  the  perfect  mes¬ 
sage,  none  of  the  garbled  portion. 
RCA  Communications,  Inc.  says 
that  mutilation  rates  on  their  trans- 
Atlantic  circuits  should  be  reduced 
in  a  ratio  better  than  100  to  1. 


Light  Control  Speeds  Traffic  Flow 
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Traffic  lights  under  the  control  of 
an  electronic  system  have  proven 
so  successful  in  speeding  traffic 
through  a  three-street  intersection 
in  White  Plains,  N.  Y.  that  addi¬ 
tional  units  are  being  ordered  for 
other  heavily-loaded  intersections. 

The  $12,000  electronic  unit  keeps 
track  of  the  number  and  spacing  of 
oars  approaching  the  intersection 
through  roadway  trippers  placed 
260  ft  before  each  comer.  Pedes¬ 
trians  use  pushbuttons  placed  at  the 
comers  to  inform  the  control  that 
they  are  waiting  to  cross. 

^Operation — In  its  normal  posi¬ 
tion  the  control  unit  gives  the  green 
light  to  the  main  street  of  the  inter¬ 
section.  The  control  is  set  so  that 
a  pre-determined  number  of  cars 
waiting  on  one  of  the  other  streets 
will  automatically  take  the  green 
light  away  from  the  main  street. 
Rates  at  which  cars  are  approach¬ 


ing  the  intersection  is  also  consid¬ 
ered  by  the  unit.  If  a  series  of 
closely  spaced  cars  approaches  the 
intersection  from  one  of  the  streets, 
right-of-way  is  taken  from  the  main 
street  and  given  to  the  street  carry¬ 
ing  the  group. 

If  the  time  between  cars  on  the 
main  street  should  drop  below  a 
preset  level  the  light  is  switched 
to  one  of  the  other  streets  having 
cars  waiting. 

A  cycle  started  by  a  pedestrian 
pushbutton  will  give  the  walk  light 
to  the  waiting  pedestrian  at  the  end 
of  a  waiting  period  or  sooner  if  the 
traffic  drops  below  a  preset  level. 

The  system,  installed  by  the  Au¬ 
tomatic  Signal  Division  of  Eastern 
Industries,  handles  25,000  cars  per 
day  plus  thousands  of  pedestrians. 
The  equipment  will  pay  for  itself 
in  the  reduction  of  the  number  of 
officers  at  the  intersection  from 
three  to  one. 


Financial  Roundup 

Profit  statements  by  companies  in 
the  electronics  field  continue  to 
show  that  business  has  been  good 
in  1%3.  Security  transactions  dur¬ 
ing  the  past  month  were  lighter 
than  usual 

^Profits — Nine  companies  issued 
the  following  profit  statements : 

Net — 1  Month* 
Company  (In  thouaamla) 


19&X  1952 

ATAT  (6  m.')  $99,894  tSS.SIS 

Arvin  9ii(  SIS 

B<>ndlx  At.  4.72t  S.SSt 

CBS  2,404  1,582 

DuMont  (Cm.)  912  SS 

OeiiFral  Free.  S4S  SOI 

ITAT  4,888  4,725 

Sentinel  (12  m.)  404  2S8 

Stewart-Warn.  1,076  956 


►  Offerings — Avco  of  Canada 
offered  a  $2  million  issue  of  16- 
year,  6i-percent  sinking  fund  de¬ 
bentures,  series  A,  at  98  and  ac¬ 
crued  interest  to  yield  5.7  percent. 
Proceeds  will  be  used  to  purchase 
the  assets  of  Crosley  Radio  and 
Television  and  Bendix  Home  Ap¬ 
pliances,  both  of  Canada,  and  for 
general  corporate  purposes. 

Ampex  registered  with  SEC  cov¬ 
ering  160,000  shares  of  common 
stock  (50-cent  par)  to  be  offered 
for  public  sale.  Proceeds  will  be 
used  to  retire  bank  loans,  demand 
notes  and  for  working  capital. 

IT&T  registered  with  SEC  cover¬ 
ing  $35,883,300  in  twenty-year 
convertible  debentures  to  be 
offered  to  stockholders  at  the  rate 
of  $100  principal  amount  of  deben¬ 
tures  for  each  20  shares  of  capital 
stock  held.  Proceeds  will  be  used 
to  repay  bank  loans  in  the  U.  S. 
Offering  was  later  postponed. 

►  Filings — Technograph  Printed 
Electronics  filed  with  SEC  cover¬ 
ing  99,906  shares  of  common  stock 
(par  40  cents)  to  be  offered  to 
stockholders  of  record  July  13  at 
one  new  share  for  two  now  held. 
Subscription  price  is  $3  per  share. 
Proceeds  will  be  used  for  licens¬ 
ing  activities  and  for  improving 
the  company’s  patent  position. 
Remainder  will  be  used  for  work¬ 
ing  capital. 

Soundscriber  filed  with  SEC 
covering  15,588  shares  of  capital 
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stock  (no  par)  to  be  offered  at 
|6.26  per  share.  Proceeds  will  be 
used  to  pay  debts  and  for  working 
capital. 

Muntz  TV  filed  with  SEC  cover¬ 
ing  12,000  shares  of  common  (par 
|1)  to  be  offered  at  market  (about 
$3.25  per  share)  for  the  account  of 
E.  W.  Muntz,  president. 


New  British  air-sea  rescue  device 
transmits  coded  pulses  to  searchers 


SARAH  Helps  Locate 
Downed  Flyers  at  Sea 

Self-powered  beacon  trans¬ 
mitter  gives  accurate  fixes 
up  to  66  miles  away 

Chances  of  a  downed  pilot’s  being 
rescued  are  greatly  enhanced  if  he 
has  SARAH  with  him.  Following 
the  trend  to  assign  feminine 
names  to  air-sea  rescue  devices. 
Ultra  Electronics,  Ltd.,  of  London, 
named  the  equipment  after  the 
three  functions  it  facilitates. 
Search  And  Rescue  And  Homing. 

The  equipment  weighs  31 
pounds  and  fits  inside  an  ordinary 
Mae  West.  Signals  sent  out  by  a 
downed  pilot  can  be  picked  up  by 
another  aircraft  fiying  at  10,000 
feet  and  a  distance  of  66  miles 
away.  Usable  range  to  surface 
vessels  is  about  6  miles.  Peak 
power  is  16  watts  and  self-con¬ 


tained  batteries  provide  20  hours 
of  continuous  operation. 

►  Works  in  Water — A  downed 
pilot  simply  releases  the  hood  on 
a  case  containing  a  collapsed 
31-inch  antenna.  The  antenna 
springs  out,  and  the  transmitter 
begins  sending  out  precoded 
pulses  which,  in  addition  to  giving 
an  accurate  fix,  provide  positive 
identification  of  the  pilot  in 
trouble.  Fixes  may  be  made  to 
within  100  feet. 

A  version  of  the  equipment, 
modified  to  meet  American  specs, 
will  be  made  and  sold  by  Simmonds 
Aerocessories  of  Tarrytown,  New 
York. 

FCC  Reviews  First 
Post-Freeze  Year 

Total  of  398  new  tv  stations  were 
authorized  by  the  Federal  Com¬ 
munications  Commission  in  its 
first  post-freeze  year  ending  June 
30,  1953.  Some  300  cities  in  47 
states,  Hawaii  and  Puerto  Rico 
now  have  one  or  more  tv  authori¬ 
zations.  Vermont,  where  the  only 
two  applicants  are  in  conjpetition, 
is  the  only  state  without  a  grant. 

Of  the  398  new  tv  stations  auth¬ 
orized,  256  are  for  uhf  operation 
and  142  are  for  vhf  operation.  A 
total  of  80  stations  have  received 
special  temporary  authorizations 
to  start  operation. 

►  Noncommercial — Educational  tv 
grants  total  17;  13  uhf  and  4  vhf. 
KUHT-TV  in  Houston  with  a  vhf 
grant  is  the  only  noncommercial 
educational  station  on  the  air. 
Channels  reserved  for  noncom¬ 
mercial  educational  use  have  been 
allocated  to  245  municipalities. 

During  the  year,  6  construction 
permits  were  dropped  by  their 
holders;  2  on  vhf  and  4  on  uhf. 

At  present,  about  600  applica¬ 
tions  for  additional  tv  stations  are 
pending  before  the  commission, 
including  31  noncommercial  edu¬ 
cational  ones.  Moat  of  the  appli¬ 
cants  for  commercial  stations  arc 
in  hearing  or  face  hearing  because 
they  are  competitive.  About  250 
channel  assignments  in  some  175 
cities  are  in  contest. 


Electronics  Business 
Increases  Overseas 

Electronics  is  big  business  in 
foreign  countries  too.  Last  month 
these  developments  made  news: 

►  British  Television — A  ten-year 
development  plan  presented  by 
the  BBC  aims  at  a  95-percent  cov¬ 
erage  of  Great  Britain  and  North¬ 
ern  Ireland  and  a  second  program 
service.  At  pre.sent  only  one  tv 
channel  is  available  to  viewers  in 
any  locality. 

First  stage  of  the  $84-million 
plan. will  be  erection  of  five  medi¬ 
um-power  and  eight  low-power 
transmitters  to  supplement  the 
five  high-power  units  now  in  use. 
Color  television  is  under  consider¬ 
ation  but  will  have  to  wait  until  a 
color  system  fully  compatible  with 
present  British  receivers  is  de¬ 
veloped. 

An  expansion  of  program  serv¬ 
ice  may  force  British  television 
into  the  uhf  band;  vhf  channels 
are  occupied  largely  by  militarj' 
and  emergency  services.  Price 
estimates  on  uhf  converters  range 
from  $14  to  $100. 

►  Machine  Tools — U 1 1  r  a  s  o  n  i  c 
equipment  for  industry  on  display 
at  the  British  Instrument  Indus¬ 
tries  Exhibition  at  Olympia  July 
11-30  included:  a  device  for  de¬ 
termining  the  elastic  modulus  of 
concrete,  soldering  irons  and  deep- 
tinning  baths  and  machine  tools 
using  carborundum  abrasive.  The 
ultrasonic  machine  tools  are  said 
to  be  useful  particularly  in  ma¬ 
chining  hard,  brittle  materials 
such  as  tungsten  carbide,  mag¬ 
netic  ferrites,  ceramics  and 
quartz. 

►  Eagle  Eye — Used  to  televise  the 
races  at  Ascot,  Marconi’s  80-inch 
tv  camera  lens  is  said  to  be  able 
to  spot  a  fly  on  the  nose  of  a  man 
half  a  mile  away. 

►  (lerman  Electronics — Radio  pro¬ 
duction  in  West  Germany  last  year 
was  2,600,000  sets  valued  at  $1 14- 
million,  of  these,  400,000  sets 
valued  at  $14-million  were  ex¬ 
ported.  Sales  of  television  sets 

(Continued  on  page  24) 
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in  Germany  are  expected  to  reach 
80,000  this  coming  fall  and  winter. 

^Italian  Television — Italy’s  first 
regular  service  is  promised  for 
Jan.  1,  1954.  At  that  time  four 
stations  will  be  on  the  air:  two  in 
Milan,  one  in  Rome  and  one  in 
Turin.  Major  problem  is  making 
a  home  receiver  within  the  means 


RADIO  MOSCOW'S  N  moster  control 


Television  Lags  In 

Three  stations  are  on  air 
with  less  than  100,000 
receiving  sets  in  operation 

News  that  an  additional  three- 
camera  studio  has  been  opened  in 
the  Ukranian  capital  of  Kiev  re¬ 
calls  that  only  three  Soviet  tele¬ 
vision  transmitters  are  known  to 
be  on  the  air.  These  are  located 
at  Moscow,  Leningrad  and  Kiev. 
A  few  years  ago,  a  transmitter  was 
reported  on  the  air  in  Kharkov  but 
this  station  has  not  been  men- 


tioned  lately. 

Location 

Frequency 

in  MC 

Kharkov 

ankoown 

Kiev 

visual — 

77.25 

aural- 

83.75 

I.eiiinprad 

visual — 

59.25 

aural — 

65.75 

Moscow 

visual — 

49.75 

aural — 

56.25 

Slnndurdt-  b'Zi  lines,  25  framex. 
B-mc  channel  width,  f-in  sound 

Hourt  of  Operation- — 8-11  p-m  local 
lime,  six  nights  a  week 

►  Home  Receivern — Standard  Rus¬ 
sian  tv  set  is  a  7-inch  model  sell¬ 
ing  for  $.300.  A  luxury  model  with 
a  9-inch  screen  sells  for  $600;  it 
includes  a  10-inch  loudspeaker  and 
all-band  radio.  A  19-inch  model 
is  reported  to  be  in  production. 


of  the  average  worker  who  earns 
$359  annually. 

Sales  possibilities  for  cathode- 
ray  tubes  to  the  Italian  television 
industry  seem  good,  however.  Do¬ 
mestic  production  has  not  yet 
reached  a  commercial  scale.  At 
present  the  17-inch  tube  is  most 
in  demand. 


and  film-scanners  are  proof  that  .  . 

Soviet  Russia 

The  tv  screens  are  said  to  have  a 
distinct  greenish  cast. 

Sets  in  use  number  between  50,- 
000  and  100,000.  Sales  of  tv  re¬ 
ceivers  in  the  Moscow  area  last 
year  totaled  6,000  with  40,000  ra¬ 
dios  sold.  The  Russians  have  re¬ 
cently  announced  experiments  in 
the  fields  of  color  tv  and  3-D. 

►  Radio — A  recent  report  from 
Riga.  Latvia,  announces  a  new 
a-m  broadcast  transmitter  de¬ 
signed  to  serve  rural  areas. 

Signals  from  a  central  trans¬ 
mitter  are  picked  up  by  five 
intermediate  receivers  and  retrans¬ 
mitted  over  telephone  lines  to  amp¬ 
lifiers  in  the  homes  of  subscribers. 
This  gives  complete  control  ovef 
the  listener’s  program  choice. 

►  Communications — A  teleprinter 
enabling  two-way  traffic  at  speeds 
up  to  20,000  words  per  hour  was 
shown  at  a  recent  radio  show  in 
Moscow.  Also  shown  was  a  high¬ 
speed  transmitter  capable  of  trans¬ 
mitting  up  to  1,000  wpm.  Develop¬ 
ment  of  high-quality  portable 
transmitting  equipment  is  said  to 
occupy  the  energies  of  many  radio 
engineers. 

►  Siberia — Workers  and  students 
of  the  Kirov  Polytechnical  Insti¬ 


tute  at  Tomsk  built  an  experi¬ 
mental  television  transmitter 
which  has  an  effective  range  of 
about  6  miles. 

►  Confession — Even  Pravda,  the 
official  Communist  newspaper,  ad¬ 
mits  that  electronics  lags  in  Rus¬ 
sia  and  has  demanded  prompt  cor¬ 
rection  of  serious  defects  in  its 
radio  and  television  industries.  It 
complains  that  the  speed  with 
which  radio  facilities  are  being 
extended  in  all  sections  of  the 
U.S.S.R.  “cannot  be  considered 
satisfactory.”  It  added  that  the 
Ministry  of  Communications,  fun¬ 
damentally  responsible  for  this 
work,  failed  to  fulfill  the  plan 
assigned  to  it  during  the  past  year. 

Turning  to  tv,  Pravda  admits 
that  the  problems  of  color  tv  have 
not  been  solved.  It  calls  for  ac¬ 
celerated  scientific  research  both 
in  this  field  and  in  three-dimen¬ 
sional  tv.  Pravda  also  reports  its 
readers  complained  repeatedly 
about  the  defects  of  their  tv  sets 
and  the  monotony  and  inadequate 
preparation  of  programs. 


Microwaves  Aid 
Atomic  Research 

Four  microwave  radio-relay  sys¬ 
tems,  valued  at  over  one-quarter 
million  dollars,  are  helping  speed 
research  efforts  at  two  installations 
operated  by  the  Atomic  Energy 
Commission.  The  equipment  is 
used  for  transmission  of  voice  intel¬ 
ligence,  remote  control  of  equip¬ 
ment  and  transmission  of  scientific 
data  by  telemetering.  All  equip¬ 
ment  has  a  capacity  of  24  voice 
channels,  each  of  which  can  be  sub¬ 
channeled  to  as  many  as  18  tele¬ 
metering  channels. 

►  Nevada,  California — One  link, 
operating  at  the  Nevada  Proving 
Grounds,  consists  of  two  terminals 
with  100-percent  standby  equip¬ 
ment.  Single-hop  path  length  is  50 
miles.  One  terminal  is  on  the  test 
site  itself,  at  an  elevation  of  4,300 
feet.  The  other  is  at  Spring  Moun¬ 
tain,  9,000  feet  above  sea  level; 
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Manufacturing  Divisions  of  Collins’  Burbank  and 
Dallas  plants. 

Learn  more  about  the  possibilities  of  joining  the 
excellent  suff  of  engineers  working  in  these  mod¬ 
ern  surroundings.  If  you  are  a  graduate  engineer 
or  physicist  with  several  years  experience  in  the  de¬ 
sign  and  development  of  electronic  communications 
and  navigation  equipment,  write  Glenn  Johnson, 
Collins  Radio  Company,  Cedar  Rapids,  Iowa.  A 
copy  of  Collins’  booklet  "Electronic  Engineering" 
will  be  sent  to  you. 


A  new  Collins  Engineering  and  Research  build¬ 
ing,  containing  more  than  100,000  square  feet  of 
floor  space,  is  now  under  construction.  This  modern 
structure  is  being  built  on  a  52  acre  wooded  tract 
in  Cedar  Rapids.  It  will  conuin  the  latest  archi¬ 
tectural  refinements  and  be  one  of  the  finest,  most 
completely  equipped  engineering -research  labora¬ 
tories  in  the  country. 

This  new  Engineering  and  Research  building 
will  supplement  Collins  Main  Plant  and  Aeronau¬ 
tical  Research  Laboratories  in  Cedar  Rapids.  Its 
facilities  will  also  be  available  to  the  Research  and 


For  the  best  in  engineering  opportunity,  it's 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


2700  W.  Oli««  Av«..  MietANK 
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INDUSTRY  REPORT -Continued 


RCA  equipment  with  frequency-di- 
vision  channeling  is  used. 

Other  systenM  are  at  Salton  Sea 
Test  Base  in  California.  The  three 
separate  single-hop  systems  link 
outlying  test  facilities  with  the 
central  control  building.  Each  link 
is  about  15  miles  long.  The  equip¬ 
ment  operates  200  feet  above  sea 
level.  Six  terminals  with  pulse- 
type  channeling  are  used.  This 
equipment  is  Motorola. 

Metallic  Rectifiers 
Gain  In  Volume 

Dollar  volume  of  domestic  orders 
received  for  selenium  and  copper- 
oxide  rectifier  cells  and  stacks  in 
1952  reached  $11.3  million  com¬ 
pared  to  f  10.7  million  in  1951. 

Further  evidence  of  the  growth 
of  the  held  is  that  there  are  now 
more  than  50  manufacturers  of 
metallic  rectifiers,  compared  to  35 
in  1951. 

►  Growth  —  Selenium  rectifiers 
have  shown  the  greatest  growth 
of  the  metallic  rectifiers  in  the  past 
few  years.  One  company  that  esti¬ 
mates  that  its  production  last  year 
accounted  for  one-third  of  in¬ 
dustry’s  total  volume,  sets  its 
present  production  rate  at  1.5 
million  a  month. 

Belgian  Electronics 
Gains  Momentum 

Shot  in  the  arm  was  given  to  elec¬ 
tronics  production  in  Belgium  when 
the  country’s  leading  manufacturer. 
Ateliers  de  Constructions  Elec- 
triques  de  Charleroi,  signed  a  Belg¬ 
ium  government  contract  to  supply 
mobile  radar  units  SCR584  for  the 
Belgian  Army.  The  equipment  was 
not  specified  for  delivery  until  July, 
1953.  The  company,  however,  was 
ahead  of  schedule,  the  first  unit 
having  been  delivered  in  April  of 
this  year.  By  August  it  is  hoped  the 
units  will  be  coming  off  the  pro¬ 
duction  line  at  ten  a  month.  An 
electronics  industry  has  only  been 
in  existence  in  Belgium  since  the 
end  of  the  war.  Before  that,  little 
electronic  equipment  outside  of 
radio  was  manufactured. 


MEETINGS 


Aug.  3-5:  Argonne  National 
Laboratory  Symposium  On 
Digital  Computers,  Argonne 
National  Laboratory,  Lemont, 
Ill. 

Aug.  17-22:  Third  International 
Congress  of  Electroencephalo¬ 
graphy  And  Clinical  Neuro¬ 
physiology,  Boston,  Mass. 

Aug.  19-21:  WESCON  (West¬ 
ern  Electronic  Show  4  Con¬ 
vention),  IRE  (7th  Region) 
and  WCEMA  (West  Coast 
Electronic  Manufacturers’ 
Association  cosponsors.  Mu¬ 
nicipal  Auditorium,  San  Fran¬ 
cisco,  Calif. 

Aug.  21-22:  Fourteenth  Annual 
Summer  Seminar,  Emporium 
Section  of  IRE,  Emporium, 
Pa. 

Aug.  29-Sept.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 

Sept.  1-3:  International  Sight 
and  Sound  Exposition, 
Palmer  House,  Chicago,  Ill. 

Sept.  1-12:  British  20th  Na¬ 
tional  Radio  4  Television  Ex- 

_ 


hibition  1953,  Earlscourt, 
London,  England. 

Sept.  14-16:  Fourth  Annual 
Convention  and  Manufactur¬ 
er’s  Conference,  NEDA,  St. 
Louis,  Mo. 

Sept.  21-25:  Second  Analytical 
Instrument  Clinic,  Chicago, 
Ill. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 

Sept.  28-30:  Ninth  annual  Na¬ 
tional  Electronics  Conference, 
Sherman  Hotel,  Chicago,  Ill. 

Oct.  6-8:  Fall  Technical  Meet¬ 
ing  sponsored  by  Canadian 
National  Committee,  URSI 
and  IRE  Antenna  Group, 
Ottawa,  Canada. 

Oct.  20-22:  Thirteenth  Annual 
Session  Of  A.A.R.  Communi¬ 
cations  Section,  Hotel  Plaza, 
San  Antonio,  Texas. 

Nov.  9-12:  Conference  on  Radio 
Meteorology,  Austin,  Texas. 

Nov.  13,  14:  Annual  Electronics 
Conference,  Hotel  President, 
Kansas  City,  Missouri. 


Industry  Shorts 


►  Tape  recorder  sales  of  $200  mil¬ 
lion  a  year  by  1956  are  predicted 
by  A.  J.  Palmer,  president  of 
Ampro. 

►  Radios  in  working  order  in  the 
U.  S.  totalled  110  million  on  Jan. 
1,  1953,  according  to  the  four 
major  networks,  an  increase  of  5 
million  over  last  year’s  estimate. 

►  First  assembly-line  production 
of  transformers  has  been  achieved 
in  Bulgaria,  according  to  Pravda. 

►  Two  tons  of  Marconi  radio  goes 
air  freight  to  Bermuda  to  increase 
communications  facilities  for  the 
forthcoming  Three-Power  Confer¬ 
ence. 

►  India  plans  to  establish  a  fac¬ 
tory  for  making  wireless  and 
radar  equipment.  Production  is 
expected  to  begin  in  1956. 

►  Electronic  manufacturers  can 
no  longer  prematurely  grab  engi¬ 
neers  from  military  service.  De¬ 


fense  Department’s  new  directive 
prohibits  employment  interview¬ 
ing  at  separation  centers. 

►  Some  40,000  crystal  sets  and 
more  than  a  million  old-fashioned 
loudspeaker  receivers  are  still 
operated  in  Poland.  Radio  licenses 
there  totaled  over  2.2  million  at 
the  end  of  March,  1953. 

►  Czechoslovakia’s  first  tv  trans¬ 
mitter  began  operating  in  June. 
Hungary  plans  to  start  tv  broad¬ 
casting  next  year. 

►  Pentagon  keeps  cool  with  the 
aid  of  rooftop  electronic  sensing 
elements  that  measure  the  sun’s 
heat  and  regulate  the  building’s 
air  conditioning  system. 

►  SEAC  (Standards  Eastern  Auto¬ 
matic  Computer)  is  expected  to  re¬ 
duce  from  240  to  20  the  machine- 
hours  needed  to  complete  Loran 
tables  at  the  National  Bureau  of 
Standards. 


26 


August,  I9S3  — ELECTRONICS 


BOY, HAVE  WE  GOT 

HIGH  COMPRESSION 


GLASS-TO-METAL 


VACUUM  SEALS! 


c5/.  ^oMh/nJm  &  ^0, 


MANUFACTURING  ENGINEERS 

Rt.  46  and  Franklin  Ave.,  Lodi,  N.  J. 


Th*M  comprOMlon  mqU  or*  in  addition  to  our  regular  and  comploto  lino  of  Kovar  to  hord  glass  seals. 


Before  you  specify  that 

imimmuMif 


Sodereze 

A  quick  ioldering  wire 
, insulation  removal  unnecessary) 


Square  &  Rectangular  Y*-Lap 
Paper-Covered  Wire  for 

Oil-Filled  Transformers 


Higher  abrasion 


better  ciielectric 


Nyform 

Formvar  with  a 
Mylon  Sheoth 


Phelps  dodge  offers  the  most  diversiffecl  line  of  stand¬ 
ardized  magnet  wire  in  the  industry — over  400  different 
.  types  with  thousands  of  practical  applications.  Time  after 
time,  electrical  manufacturers  have  solved  “special”  magnet 
wire  problems,  with  great  savings  in  time,  effi^rt  and  ex})ense, 
V  merely  by  consulting  Phelps  Dodge.  This  approach  has 


“Special”  Magnet  Wire  •  •  • 

mrsumiumm" 


Triple  &  Quadruple  Formvar 
Greater  jpacing, 
better  jafety  factor 


worked  for  many  different  products,  including  television 
and  radio  coils,  motors,  aircraft  generators,  relay  coils, 
distribution  transformers,  hearing  aids  and  many  others. 

★  *  ★ 

Any  time  magnet  wire  is youf  problem,  consult  Phelps  Dodge 
for  the  quickest,  easiest  anstoer! 


Low-Build  Formvar 
Glass  Wire 

Improved  space  factor 
for  aircraft  generators 


and  starters 


INCA  MANUFACTURING  DIVISION 


FORT  WAYNE,  INDIANA 


ELECTRONICS  — August,  >953 


Wont  mere  informotiee?  Uw  pest  cord  en  lost  pope. 


GENERAL 


ELECTRIC 


Permafil  solid  dielectric  permits 
operation  up  to  125C  without  derating 

Here’s^  a  complete  new  line  of  Muf  ratings  range  from  .001  to 
General  Electric  metal-clad  sub-  1.0  muf  in  100,  200,  400  and  600 
miniature  capacitors  designed  to  volts  d-c  working.  They  can  be 
meet  difficult  operating  condi-  operated  at  full  voltage  up  to 
tions.  Now  you  need  no  increase  altitudes  of  50,000  feet, 
in  capacitor  size  for  applications  If  you  need  even  smaller  capac- 
with  high  working  temperatures,  itors,  G.  E.  has  introduced 
G.  E.’s  exclusive  permafil  another  line  of  new  Pyranol* 
solid  dielectric  eliminates  the  (liquid-filled)  metal-clad  capaci- 
possibility  of  leakage  without  de-  tors.  These  are  designed  for  opera¬ 
rating  from  —  55C  to  -|-125C —  tion  from  —  55C  to  -t-85C  with- 

and  up  to  -|-150C  with  proper  out  derating  and  offer  the  same 

derating.  Silicone  bushings  give  electrical  advantages  as  their 
RUOOEDIYCONSTRUCTEDG-Esubminiaturc  high  shock  resistance—both  ther-  permafil  cousins.  For  further  in¬ 
metal-clad  capacitors  meet  all  requirements  mal and  physical  andleadscOnbe  formation  on  permafil  capacitors, 

of  JAN-C-25  and  the  proposed  MIL-C-2S.  soldered  right  up  to  the  bushing,  send  for  new  Bulletin  GEC-5934. 


Wont  more  informotien?  Use  post  cord  on  lost  poge. 
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New  metal-dad  $ohm|niature  (opadtors 
withstand  extreme  temperatures  ' 


TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Compact  high-voltage  components  huilt  for  extra  long  service  life 


These  G-E  high-voltage  components  offer  a 
continuous-service  life  for  long  periods  under 
extreme  temperatures  and  mechanical 
shocks.  All  are  oil-filled  and  hermetically 
sealed  to  resist  moisture,  dirt  and  dust.  For 
applications  5000  volts  and  higher,  where 
corona  must  be  held  to  a  minimum,  a  wide 
range  of  ratings  can  be  tailored  to  meet 
your  needs.  In  your  inquiry,  please  include 
all  functional  requirements,  any  physical 
limitations,  and  expected  quantities.  Contact 
your  G-E  Apparatus  Sales  repwesentative 
for  more  information. 


Trantfortners 


Reactors 


Roctifiors 


Detects,  measures  light  accurately  Speeds  solution  to  field  problems 

G-E  photovoltaic  cells — for  applications  The  G-E  analog  field  plotter  offers  a 
where  electronic  amplifiers  are  not  valuable  aid  to  electronics  equipment 

practical  provide  extra-high  output  engineers  in  simplifying  complex  field 

with  stability  and  long  life  in  capturing  studies.  Problems  in  electrostatics, 

light  energy  and  converting  it  into  electromagnetics,  and  many  other  fields 
electrical  energy.  This  self-generating  are  rapidly  solved  with  this  sensitive, 
power  plant  can  detect,  measure,  and  versatile  plotting  board  and  associated 
control  light-  and  can  measure  varia-  equipment.  It  needs  only  a  low-voltage 
tions  in  colors.  These  G-E  cells  are  d-c  supply,  and  is  not  affected  by  line- 
available  in  a  hermetically  scaled  series  voltage  variations.  Explanation  and 

with  standard  mountings,  and  in  a  wide  instructions  are  covered  in  a  SO-page 
variety  of  mounted  and  immounted  manual  accompanying  plotter.  For  de- 
sizes.  Sec  Bulletin  GEC-690.  tails,  see  Bulletin  GEC-851. 


Cover  wide  temperature  range 

From  — 55C  through  -flOOC  -that’s 
the  wide  range  covered  by  these  new 
G-E  miniature  selenium  rectifiers. 
Stacks-^  available  for  either  lead  or 
bracket  mounting  - -have  the  same  out¬ 
standing  features  as  larger  G-E 
selenium  cells:  long  life,  good  regulation, 
high  reverie  resistance,  and  low  heat 
rise.  For  protection,  they  arc  enclosed 
in  either  Textolite*  tubes,  or  hermet¬ 
ically  sealed  in  metal-clad  casings.  For 
more  data,  contact  your  G-E  Appa¬ 
ratus  Sales  representative. 


Osnsrol  Bsctric  Camaany, 

Apparotwt  Salat  Divitlan,  Sactlan  447*34 

S<l«anacta4y  i,  Naw  Yark 

PItaia  tand  ma  tha  following  bullatinti 

\/  for  rafaranca  mm ^ 

X  for  immadiota  projact  '*’*75 ’*** 

□  OfC-690  Phalavalfalc  Calls  YtAts  or  nicttiiAi  yZ.' 

□  OlC-tSI  Analog  Flald  Planar 

□  OIC-S934  Parmofll  Copocilart 


EQUIPMENT  FOR 
ELECTRONICS  MANUFACTURERS 


Comaanantt  FroeHomil-hp  mororr 

ftactifiars 

Ifistrumanls  Timart 

Dyftomotors  IndicoHno  lights 

CopocItOFt  Control  iwitchot 

Tronsformars  Ganwratort 

Pulto-forming  natworks  SoUyns 
Dofoy  linos  ftoloyt 

Rooctors  Amplidynos 

Thyrlto*  Amplistots 

Motor-gonorotor  sots  Torminol  boards 

Inductrols  Push  buttons 

ftosistort  Photovoltaic  colls 

Voflago  ftabilizori  Gloss  bushings 

*ffog.  Trodo  moHi  of  Gonorof  ffoefrk  COa 


Dovolopmont 
ofi^  Prodwefion 
R^uipmont 

$oldoring  irons 


control 

Curront-lhnitod  high- 
potontiol  tostor 
Insolotion  tostors 
Vocuum-tubo  voftmotor 
Photooloctrlc  rocordoo 
Domognotizors 


Momo 


Company 


Sfoto 
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Magnetic  Drum  tuaduf  «ih1  If* 
cordur  Unit  of  tho  IIM  Boctrowic 
Data  Procotting  Moctrinot  wtikb 
u»o«  Ml  INDIANA  CwnMo  inognol. 


INCMANA  Alnico 
mint*  in  IwiMlng 
w*od  in  Iftt  MognMie 
Togo  loodor  and  to- 
cordor  Unit  of  Ifio 


For  a  complolo  tolocfion  of  ok- 
porlmontol  pormononi  mognot*. 
wrilo  for: 

Coot  Cotalog  No.  II-AI 
or 

SMorod  Catalog  No.  12-AI. 


HIGH-SPEED  COMPUTER  USES 

INDIANA  PERMANENT  MAGNETS 

This  versatile  IBM  computer  is  a  remarkable  addition  to  Amer¬ 
ica's  productive  effort  and  a  valuable  tool  in  furthering  its 
economic  growth.  INDIANA  feels  honored  in  being  selected  to 
contribute  to  the  progress  of  high-s|>eed  electronic  iralculation 
by  providing  the  Cunife  and  Alnico  (lermanent  magnets  for  this 
machine. 

Just  as  IBM  did,  so  you,  too,  can  rely  on  INDIANA  for  qual¬ 
ity  permanent  magnets  .  .  .  for  top  engineering  assistance  on 
your  problems.  Rigid  quality  control  during  all  pha-ses  of  pro¬ 
duction  is  your  assurance  of  magnets  with  exact  magnetic  and 
physical  characteristics.  Consult  INDIANA,  today. 

TNI  INDIANA  STIIl  PIOOUCTS  COMPANY 


wotio-s  lAJtOCST  MANUFACrUM*  OF  FfIMANENT  MAONRS 


INDIANA 

PERMANENT  AAAGNETS 

PERMANENT  MAGNETS  MAY  DO  IT  BETTER 


Want  mart  infermatlMf  Uw  pMt  card  e«  Imt  page. 
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electronic  data 
processing 
macliiies 
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tungIbol 

MiDE  'M  I 


DAMPER 

DIODE 

A  Tung-Sol  Designed 
and  Developed  Tube 


'!'••'  -J 


vi*'. 


ERE  is  an  entirely  new  Damper  Diode  designed  to  keep  puce  with  the 
development  of  the  large  screen  90  deflection  picture  tubes  Wider  de¬ 
flection  angles  and  the  increased  second  anode  voltoge  so  necessary  to 
mointoin  picture  brightness  require  higher  deflection  power  and  increased 
circuit  efficiency.  The  175  mo  rating  of  type  6AU4GT  is  more  than 
adequate  —  with  ample  sofety  foctor  —  for  these  new  designs  “Stretching  " 
the  ratings  of  tubes  designed  for  70  deflection  service  is  not  sound  en¬ 
gineering  and  invariably  leads  to  production  troubles  and  jeopardizes  the 
service  life  in  the  field  This  new  tube  is  the  onswer 

The  6AU4GT  retains  the  many  features  which  have  established  the 
6AX4GT  os  a  favorite  for  the  70  deflection  designs.  Insulation  between 
heater  and  cothode  designed  to  withstood  the  full  pulse  plate-to-cathode 
voltoge  eliminates  the  need  for  separate  power  transformer  windings 
insulated  for  high  voltage  Improvements  in  the  heater — cathode  insulation 
hove  decreased  the  warm-up  time  and  resulted  in  Improved  reliability 
The  6AU4GT  is  produced  under  the  same  careful  monufocturing  tech¬ 
niques  and  the  thorough  quality  control  which  the  industry  has  come  to 
expect  from  the  Tung-Sol  orgonlzotion 


,V' 


5  V' 
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TUNG-SOL 

ELECTRON  TUBES 


TUNG-SOL  ELECTRIC  INC.,  Newark  4,  New  Jersey 

Sales  Offices:  Atlanta,  Chicago,  Columbus,  Culver  City  (Los  Angeles),  Dalios,  Denver,  Detroit,  Nevifork,  Seattle 

TUNG-SOL  makes  All-Glass  Sealed  8eam  Lamps,  Miniature  Lamps,  Signal  Flashers, 

Picture  Tubes,  Radio.  TV  and  Special  Purpose  Electron  Tubes  and  Semiconductor  Products 

AUGUST.  1933 
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IDEAL  SOURCE  OF 
Q.f  VOLTAGE  FROi 
A.f  LINES  J 


mi  SUPERIOR  ELECTRIC  co. 

-  B  K  I  S  TO  I  ,  CONHICTICUT 


STABIUZID  and 
RieUlATlD 


Output  voltage  it  unaffected  by 
changes  in  the  magnitude  of  a*c  line 
voltage  or  output  load  current.  Stabili¬ 
zation  and  regulation  is  ±  0.25  volts. 
R.M.S.  ripple  voltage  it  lest  than  0.1 


ADJUSTABll  OUTPUT 
SITTIHOS 


Any  desired  output  of  d-c  voltage  from 
0  to  30  volts  is  ochieved  by  simply 
rotating  the  hondwheel  on  the  front 


The  VARICEIL  it  op»rat»d  by  simply  plugging  into  any  handy  o-c  voltage  source 
supplying  a  nominal  115  volts,  60  cycles,  I  phase.  The  load  it  connected  to  either 
of  the  two  pairs  of  SUPERIOR  5-WAY  Binding  Posts.  The  assembly  it  energised  by 
an  "On-Off"  switch.  A  voltmeter  visually  identifies  the  output  voltage  at  the  binding 
posts.  An  ammeter  shows  the  output  load  current. 

iNGINlEftS,  LABORATORY  TECHNICIANS,  PRODUCTION  TEST  MEN  and  ALL 
OTHERS  WORKING  WITH  LOW  D-C  VOLTAGES  ...  get  complete  information 
now  on  the  VARICELL.  Use  coupon  below  to  gel  your  copy  of  Bulletin  VI 05 1. 


THE  SUPERIOR  ELECTRIC  COMPANY  / 

208  Mae  Avenue,  Brietol,  Connecticut 

Please  send  my  free  copy  of  Bulletin  VI 05 1  describing  the  VARICELL, 


fOStriON. 
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X1579 


XI898A 


X  1783 


XI782 


1969 


XI  583 


X1979 


1724 


X1798 


XI 143 


1578 


X2034 


X1548 


X178'^ 


S1245 


X1463 


X1558 


X2041 


X2044 


X1797 


X2027 


XI  457 


X2043 


X1785 


XI 604 


X2042 


Mewa  Appfojiaaataty  Twica^Saa, 


Everything  you  need  in  standard  terminal  lugs 
...  or  mode  to  your  own  specMcationsf 


C.T.C.  has  exactly  the  types  and 
sizes  of  terminal  lugs  you  want ...  or 
will  quickly  make  them  to  your  specifi¬ 
cations  in  any  production  quantity. 
Very  likely  you’ll  find  what  you’re 
looking  for  in  the  broad  C.T.C.  line  of 
Btandud  terminals.  There  are  28  dif¬ 
ferent  types,  each  available  in  varied 
shank  lengths. 

C.T.C.  standard  terminals  are  of 
silver  plated  brass,  coated  with  water 
dip  lacquer  to  keep  them  chemically 
clean  for  soldering. 

In  addition,  combination  screw  and 
solder  terminals  are  available  in  3 
sises,  and  a  complete  line  of  pbeiM^c  or 
osra^c  tenninals  can  be  fiimiabed. 

All  materials,  pcoosssss  flnishes 
Msst  opplioable  fovwiimsat  tptdMm- 


For  all  specifications  and  prices, 
write  to  Cambridge  Thermionic  Cor¬ 
poration,  437  Concord  Avenue,  Cam¬ 
bridge  38,  Mass.  West  Coast  Manu¬ 
facturers  contact:  E.  V.  Roberta,  5068 
West  Washington  Blvd.,  Los  Angeles 
16  and  988  Market  Street,  San  Fran¬ 
cisco.  California.  — 


tions.  Finishes  include  hot  tinned, 
electro-tin,  cadmium  plate  or  gold 
plate  on  special  order.  In  the  event 
standard  terminals  don’t  meet  your 
needs,  C.T.C.  offers  a  special  consulting 
service  to  solve  your  soldo'  terminal 
problems  without  extra  cost  or  obliga¬ 
tion. 


custom  or  standi 


^teed  components 


ELECTION  ICS 


PANELYTE 


OTHER 

PANELYTE 

PRODUCTS 


(For  Yoors  o  Standord  for  Radio  ond  TV) 


Offers  You  FULL  RANGE  of  Finest  Quality  Laminates 


This  range  of  Industrial  Laminates,  with  |>lienolic,  melamine  and  silicone  resins,  includes  insulation  for  radio, 
TV  and  other  electronic  purposes.  Available  in  sheets,  rods,  tubes,  molded  specialties  and  fabricated  parts. 


SHEET  STOCK 


Paper  Bast  Plienoltc  Rtsin  Mtchanical 


Paper  Base  Plienoltc  Resin  Mechanical  C  Electrical 


MIL-P  3USB  (PBE) 


Paper  Base.  Phenolic  Resin.  Electrical 


Paper  Base.  Phenolic  Resin,  Cold  Punching.  General  Electrical 
Paper  Base.  Phenolic  Resin.  Cold  Punchini.  Secondary  Electrical 
Paper  Base.  Phenolic  Resin.  Hot  Punching.  Good  Electrical 


XXP 

XXXP 


Paper  Base  Insulation 


[mL-P-3115B  (P«P)| 


Paper  Base.  Phenolic  Resin.  Hot  Punchini.  Hi|h  Frequency 


MIL-P-IS03SB  (FBM) 


Fabric  Base.  Phenolic  Resin.  Mechanical 

Fabric  Base.  PhenolK  Resin.  Good  Electrical.  Fair  Mechanical 

Fabric  Base  (Fine  Weave).  Phenolic  Resin.  Fine  Machinability 


MIL-P-1503SB  (FBG) 


|llllLM5035B  (FBI) 


|MIL-P-1S03SB  (FBE) 


Fabric  Base  (Fine  Weave).  Phenolic.  Good  Electrical.  Fair  Mechanical 


Asbestos  Paper.  Phenolic  Resin.  Heat  Resistance.  Low  Voltaie 


Asbestos  Cloth,  Phenolic  Resin.  Very  Hi|h  ImpKt 


Staple  Glass  Cloth.  Phenolic  Resin.  Heat  Resistance 


Continuous  Glass  Cloth.  Silicone  Resin.  Hi|h  Heat  Resistance 
Staple  Glass  Cloth.  Silicone  Rtsin.  High  Heat  Resistance 


|MIL-P-IS037B  (GM^ 


Continuous  Glass  Cloth.  Melamine  Resin,  Arc  Resistance.  High  Strength 


Silicone  Fiberglas  Insulation 


Continuous  Glass  Cloth.  Phenolic  Resin,  Highest  Strength 
Nylon  Cloth.  Phenolic  Resin,  lowest  dielectric  t  loss  (actor 


Paper  Base,  Phenolic  Resin,  Good  Insulation  Resistance 


Fabric  Base.  Phenohe  Resin.  Low  Water  Absorption 


Fabric  Base  (Medium  Weave).  (Nienolic,  Good  Impact,  Good  Machinability 


ALL  ROD  AND  TUBE  TO  SPECIFICATION  MIL-P-79B. 

RANEIYTE  ran  he  of  aervice  anywhere  yen  have  nae  for  Indnairial  Lanainatea.  Wanlil  yen 
like  a  free  aample  of  Panelyle?  Or  a  free  ropy  of  the  Panelyle  Indnairial  Catalog?  Or  a  viail 
from  a  Panelyle  engineer?  Or  all  three?  No  ohiigalion,  of  ronrae. 

Jnat  let  na  know  by  aending  in  the  ronpon  below,  now. 


ST.  REGIS  PAPER  COMPANY 

330  PARK  AVENUE  a  NEW  YORK  17,  NEW  YORK 
OfRcot  In  Principol  Cities 


High  Insulation 
Resistance  Laminate 


DECORATIVI,  Fer  labU-l.pi. 
all  bariaanlal  w«rk  Eurfarr*, 
wall'Cavaring,  ale.  iei  liaai 
up  ta  4'  B  10'. 

iMOlDfD  LAfMINATIO  PARTS 

*  rafriferalor  inner  •  4—r 
paoelr,  breaker  tlriiRB,  tpe- 
rialty  maided  ilema.  breaker 
framei. 


PANELYTE  DIVISION  E-l 

ST.  REOIS  PAPER  COMPANY 

230  Pork  Avenue,  New  York  17,  New  York 

□  I’lraae  aenrl  me  trample  of  Grade _ Panelyle. 

Q  Please  nrnil  Panelyle  Indunlrial  Catalog. 

Q  Please  have  a  I’anriyie  engineer  ronlaet  me. 


lINJiCTION  MOIDINCS  i:. 
*4S.  «S.  200  M.  ragMily.  T.I.- 
viii.n  Madi..  r.(ria.r.t.r 
gut..  iedB.trt.1  krtat.  .W. 

MEINFORCED  RLASTICS— 
UkMU,  fahrkaUd  garU. 


Paper  Bast  Tubim 


QUIHTERRA  TYPE  5 
TAPE-LEAD  INSULATION 


How  Stearns  Magnetic  Inc 


Builds  greater  loads 
per  [iff  into  magnets 


StMrn*  lifting  magnet,  wound  with  Quin- 
terra  Type  5  Electrical  Insulation,  carries 
heavier  loads  for  longer  periods,  has  greater 
protection  against  short-circuited  windings. 


asbestos  electrical  insulation 


tion  permit  heavier  current  loads 
with  less  danger  of  shorting  the  coils. 

This  application  is  typical  of  the 
many  ways  in  which  Quinterra  Elec¬ 
trical  Insulations  help  improve  prod¬ 
uct  performance.  With  these  insula¬ 
tions,  manufacturers  can  also  reduce 
equipment  size,  save  weight  and  ma¬ 
terials.  Quinterra  permits  equipment 
to  operate  at  higher  temperatures 
because  it  remains  a  dielectric  de¬ 
spite  heat  and  time  .  .  .  the  bulk  of 
its  dielectric  strength  is  in  the  highly 
piunhed  asbestos  base  sheet.  More¬ 


over,  it  has  ample  mechanical 
strength  for  normal  handling  and  re¬ 
sists  corrosion.  Available  both  in 
treated  and  untreated  forms. 

Quinterra  Electrical  Insulations 
may  lower  your  production  costs  and 
improve  product  performance.  For 
more  information,  send  for  free  book¬ 
let  EL-4<)A,  “Pyrolysis  Protection 
Pays  Well.” 

Simply  write  to  Johns- M  an ville. 
Box  60,  New  York  16,  New  York.  In 
Canada,  the  addre.ss  is  199  Bay 
•Street,  Toronto  1,  Ontario. 


•  Steams  Magnetic  Inc.  —  a  pioneer 
in  its  field  —  wanted  improved  per¬ 
formance  for  lifting  magnets.  So  they 
turned  to  Quinterra  Electrical  Insu¬ 
lations  to  insulate  the  turns  of  cop¬ 
per  strap  in  the  pancake  c'oils  and  to 
protect  lead  wires.  ITie  thinness,  flex¬ 
ibility  and  uniform  caliper  of  Quin¬ 
terra  permit  a  higher  number  of 
turns  of  copper  ribbon  per  given  area. 
Quinterra  thereby  improves  the  space 
factor  and  increases  efficiency.  Its 
lasting  dielectric  strength,  high  ther¬ 
mal  stability  and  good  heat  dissipa¬ 


Johns-Manville  EllCTRICAl  INSULATIONS 

Wont  RMT*  Um  post  cord  on  lost  pogt.  August,  1953 ELECTRONICS 


E  - 1  COMPRlSStON  TYPl 
MUmPU  HP ADPRS 


RESEARCH  DEVELOPMENT  MANUFACTURE,  INC.- 

431  E,  COllOM  STREET,  PHIIADEIPHIA  44,  P  E  N  N  S  Y  I V  A  N  I  <; 


SPEC/At  SCPEW 


8EA(P/N&i 


SHAFTS 


PIVOTS 


Gt  APS 


PINIONS 


Si'i 


;Uik 


iai 


PKMging  hifh  precision  components  in  a  protective  capsule  is  an  end-activity 
at  ROM  but  it  is  representative  of  the  organization— the  field  of  operation, 
method  and  facilities. 


Field  of  Operation:  Custom-made,  Swiss  preasion  components.  Whether 
it  be  electrical,  mechanicai  or  electronic  devices,  rdm  is  ever  ready  to 
engineer  your  components  ...  and  then  manufacture  where  research  and 
development  end. 


Method:  Emphasis  on  the  particular.  Component  reliability  is  vital  to  fine 
devices  and  can  only  be  assured  by  undivided  attention  to  the  single  part. 
Quality  control  at  RDM  is  maintained  by  a  continuous  inspection  of  all 
processes . . .  with  the  final  result  safely  encapsuled. 

Fadlities:  A  complefe  one^stop  service  to  the  manufacturer  of.predsion 
devices.  All  precis  primary  and  secondary  processes  are  accomplished 
under  one  roof.  RDM  alone  assumes  full  responsibility  for  the  dependable 
reproduction  of  your  most  exacting  specifications  .-. .  and  for  delivery  on 
time.  Costly  and  time-consuming  bottlenecks  are  eliminated  when  you  make 
RDM  part  of  your  production  line. 

That’s  the  story  of  RDM  in  a  capsule  .  .  .  quality,  reliability,  economy  on 
crucially  precise  components. 

Our  brothuru  1$  moru  dulaihd.  WriH. 


1  Uw  cefU  Ml  lesf  peps. 
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>> 


COIL  FORMS 


STONIZED-PHENOLIC 

High  dielectric  paper  base  impregnated  forms  hav¬ 
ing  low  moisture  absorption  and  good  fabricating 
qualities— Several  grades  to  meet  the  specific 
needs  of  the  electrical  and  electronics  industry 


by  S  T  O 


BOBBINS 

Strong,  light-weight  forms 
to  close  tolerances  for  high 
speed  coil  winding— Cores 
of  fish  paper,  kraft,  or  ace¬ 
tate— Flanges  of  fibre,  press- 
board  and  other  materials. 


Stone’s  coil  forms  ore  used  by  a  variety  of 
America’s  leading  manufacturers.  These  firms  have 
found  that  Stone’s  unequalled  service  means  de¬ 
pendable  supply  during  the  peak  requirement 
season;  consistently  close  tolerances  in 

_  meeting  rigid  specifications;  the 

experienced  background  nec- 
essary  to  sound  construction 
recommendations;  and  a  qual- 
ity  of  product  unsurpassed  in 
V - )  the  industry. 

See  your  nearest  Stone  repre- 
sentative — or  write  directly — 
for  more  detailed  information 
on  how  we  can  serve  you 
promptly  and  efficiently. 


SQUARES  AND  RECTANGULARS 

Spiral  wound  tubes  of  neutral  kraft  and  fish 
paper  designed  to  meet  the  exacting  requirements  of 
irregular  shaped  forms. 


ROUND-PAPER 

Low  cost  forms  in  wide  range  of 
constructions,  diameters,  and  wall 
thicknesses— Can  be  furnished 
k  notched,  punched,  and  printed 
n  to  y»)ur  specifications. 


•STONE  PAPER  TUBE  COMPANY 

Incorporated 

STONIZED  PRODUCTS  COMPANY,  INC. 

900-922  Franklin  St.  N.  E.  Washington  17,  D.C. 


SALIS  OPPICIS 

CliVilAND . Mom  }.«4?0 

C.  f.  Whit*  A  Company, 
MUay  Bonding 

NEWARK _ Humboldt  5-9000 

i.  K.  Dotwdar,  443  Bread  St., 
Boom  205 

CHICAGO . TuHodo  9-6920 

Jo$aph  1.  Pits, 

1643  N.  Nogio  Avenusi 

BRIDGEPORT . 3  2575 

O.  f.  Pfannkuch  B  Co., 

952  Main  Siroot 

PMtlA . ChtMfnol  Hill  7-1575 

I.  R.  Blair, 

18  Hilltop  Hoad 

ST.  LOUIS . Porkviaw  3274  , 

i.  B.  Hondorson  Co.,  G 
BJ 47  Dolmar  Blvd. 

LOS  AN<»ELES  Pleasant  2-0791 
E.  M.  Southwell  Co., 

5957  So.  Wottom  Avonuo 

TORONTO . Murry  1106 

Bloctric  Insulation  i  FiVo  Co., 
ltd.,  Mondoto  Pood,  itobleokir 
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Woot  Mr*  tafanootlMt  U«  pM*  eoi4  ao  tost  pofa. 


/mem/ 


Reset  and  Non-Reset 
Elapsed  Time  Meters 


For  applications  where  it  may  be  desirable  to 
reset  to  zero  at  any  time,  Industrial  Timer  now 
offers  Reset  Time  Totalizers,  in  addition  to  its 
Running  Time  Meters. 

SYNCHRONOUS  MOTOR  DRIVEN.  Both  types 
of  elapsed  time  meters  provide  you  with  an  exact 
record  of  machine  hours  on  A,C.  operated  ma¬ 
chines  ...  up  to  100,000  hours  with  “electric  clock” 
running  accuracy.  Both  utilize  heavy  duty  syn¬ 
chronous  motors  that  are  self  lubricating  for  long 
life.  And  both  are  available  in  enclosed  and  open 
type  models.  Running  Time  Meters  are  enclosed 
in  black  bakelite  cases.  Reset  Time  Totalizers  in 
steel  housings  with  baked  black  finish. 

WIDE  VARIETY  OF  APPLICATIONS.  These  In¬ 
dustrial  Elapsed  Time  Meters  permit  you  to  com¬ 
pute  readily  production  costs  on  A.C.  operated 
machines  —  predict  replacements  for  equipment 
of  predetermined  life  expectancy.  They  can  be 
used  in  a  wide  variety  of  applications  such  as; 
radio  transmitters,  vacuum  tube  devices,  refrig¬ 
erators,  oil  burners,  molding  machines,  life  test 
equipment,  diesel  generators,  conveyors  and 
many  other  types  of  machinery  and  equipment. 
For  technical  data,  request  Bulletin  88-53. 


//W(7  (  thilt-  (  'if/ff  III 

till  /'///((■  />  •,//  III  Industry 


Reset  Time  Totalizer  —  Model  Designotions 


CASED 

OPEN 

COUNT 

RANOE 

VOLTAGES 

CYCUS 

C5 

1/10  hr. 

10,000  hrs. 

115,220 

60,50,25 

C7 

1/10  hr. 

10,000  hrt. 

115 

60,50,25 

C5A 

1  hr. 

100,000  hrs. 

115,220 

60,50,25 

C7A 

1  hr. 

100,000  hrs. 

115 

60,50,25 

Running  Time  Meters  —  Model  Designations 


CASED 

OPEN 

COUNT 

RANOE 

VOLTAGES 

CYCUS 

C  2 

1/lOhr. 

10,000  hrs. 

115,220,440 

60,50,25 

C4 

1/10  hr. 

10,000  hrs. 

115 

60,50,25 

C2A 

1  hr. 

100,000  hrs. 

115,220,440 

60,50,25 

C4A 

1  hr. 

100,000  hrs. 

115 

60,50,25 

C20 

1/10  min. 

10,000  min. 

115,220,440 

60,50,25 

C4D 

1/10  min. 

10,000  min. 

115 

60,50,25 

C2F 

1  min. 

100,000  min. 

115,220,440 

60,50,25 

i _ 

C4F 

1  min. 

100,000  min. 

115 

60,50,25 

MANUFAaUIERS  OF  THESE  AND  OTHER  TIMERS  AND  CONTROLS  FOR  INDUSTRY - 
UM  TIMERS  •  TIME  DELAY  TIMERS  •  AUTOMATIC  REOCLINC  TIMERS 
MANUAL  SET  TIMERS  •  INSTANTANEOUS  RESET  TIMERS. 


INDUSTRIAL  TIMER  CORPORATION 

115  EDISON  PLACE  NEWARK  5  N  J 
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Thay 


•fohoaf  tha. 


lock  wachcr 


iC--^rt-'< 


MEPCO'S  NEW  SEALED  Preciaon 

Resistors  STOP  Hui 

nidity  Failures 

^  -1  ^  fl 

'  Bli 

yean  of  laboratory  development  and  testing 
quired  to  achieve  a  sealed  resistor  design  up 
co's  standard  of  quality.  No  sacrifice  of  our 
d  time-proven  features  have  been  made  in 
[>  perfect  this  sealed  resistor. 

JIONS:  M**l«  all  rtowiramcnls  •(  MU-R'93A  and  JAN* 

CoMipUlaly  •ncap«wlat«d  and  bond«d. 

1C  TEMPEtATUtE:  -«S*C.  !•  -fllS'C. 

i$:  Ravartad  and  baloncad  Pl.windinpt  far  low  indue* 

t  with  u*a  of  only  lha  finatl  "cartifiad"  raiittanca  alloy*. 

E  INTERNAL  FEATURES;  Intornol  (action's  (ro((*ovar  wira 
lotad  fram  windinp  by  3000  «.  insulation  (partantodl. 

:ial  matal  moldod  connocting  footuro,  which  bonds  and 
rinding  and  tarminol  in  a  rton-corrasiva  and  machanicaily 
ra  monnar  *—  no  soldor  or  flux  usad.  * 

»  sacura  saldaring. 

WHISfOfS 

iAN>l-*3 


r-t 


MEfCO  Mlj 


0.1  ohm 
0.1  ohm 


0.1  ohm 
0.1  ohm  1 15.0 


0.1  ohm 
0.1  ohm 


MU  .  R  .  93A 

WAHAGE  &  RESISTANCE  TOLERANCE 


TOUIANCi 

SVMWOl 


MSISTANCf 

TOUIANCf 


MU  •  R  .  93A 

TEMPERATURE  COEFFICIENT 

(iinmo  TO  >s*o 


fimsMO  IN  Ntam  m  oiout  c 


SPECIAL  REOUIREMENTS 

Voriolioni  of  Iho  obovt  rotinor,  toloronctt,  lomporotvro 
coofAcionl,  otc.  can  bo  tuppliod  to  tpociol  ordor. 


MU  RftSa  (PROPOSED) 


MEPCO  M52 


MORRISTOWN,  NEW  JERSEY 
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for 

hermetically 

sealed 

electrical 

components 


VITRIFIED  ALUMINA  MATERIAL. . .  SUPERIOR  METAL-CERAMIC  BONDING 

Reasonable  quantities  of  all  Standard  Designs  in  stock  for  im¬ 
mediate  shipment.  Special  Designs  made  to  your  specifications. 


sand  year  of  CERAMrC.  tEAOERSHfF  ^ 

AMERICAtflAVACORPORATIOIf  I 

A  SUtSIDtAKV  or  MINNESOTA  MINING  ANO  M  ANU  F  AC  TU 1 1 NG  COmVaNT 

CHATTANOOGA  5,  TINNI^Sli 

OFFIftS;  WTIorOlUIN  AKl:  AH  IrMtf  Sl..lN«w1i.ll./..lliKMI  24tST  •  SYUtaSC.H.Y^  JM  AiUnfiM  AM..rh«M  7S^SM  •  CUVfUM:  MIT  [wM  An  .Imr  M/.EiprtM  l-MIS 
REV  EMSIUM;  1174  Vni.  Aw.,  (wAriAif.  Ski.,  liiltM  7-44M  •  FRIUMinilA:  MAT  R.  RraiR  Si..  SNwmm  4  ]t»  •  ST.  INIS:  1123  V«Mh<m  Aw..  SwfWA  4tSt 
OIICAM:  a  V  t«SMI«  St.,  twlwl  *>1721  •  SNTHWEST:  WM  A  Sww  U.  MIS  RM*  ft..  NRw  9.  Mw*  ffll  •  lOS  ARMIES  5463  R.  RmH««Im  ft..  14114 


Let  Cosa  Engineers  study  and  recommend  the 
winder  for  your  needs.  Or,  write  for  Literature. 


bVkNLY 


SMALL  TOROIDAL  COILS 
AT  HIGH  SPEEDS 

WITH  MINIMUM  WIRE  BREAKAGE 


The  MICAFIL  Model  RW-0  Toroidal  Coil 
Winder  automatically  winds  toroidal  coils 
continuously  around  360*’  and  sector  coils 
from  30°  to  180°.  To  produce  smooth,  even 
layers  of  wire,  the  winder  is  adjusted  easily 
to  wind  any  wire  size  between  26  and  45 
AWG  and  to  obtain  the  proper  pitch.  Wind¬ 
ing  direction  can  be  changed  and  feeds  can 
be  adjusted  while  machine  is  in  operation. 


M/S'’  0.0.  *  3/4  *  I.D. 
W>r*~33  AWO 
WlndiiHI  Sp«»d— 800  rpm 


0.0.  l-S/l"  X  7/8"  1.0. 
WlMh-38  AWG 
Windinf  Sp««d— 800  rpm 


SPIRALING  DEVICE  —  Device  winds  spirals  for  shuttle 
loads— in  advance  . . .  Newly  developed  to  permit  con¬ 
tinuous  operation  of  Coil  Winder  . .  .  Winds  to  pre¬ 
determined  lengths. 

SHUHLES  -  Made  in  four  different  ring  diameters  to 
accommodate  range  of  spiraled  wire  sizes  . . .  Larger 
wire  capacities . . .  More  than  one  coil  can  be  wound  with 
single  loading . . .  Changed  within  2  minutes . . .  Loaded 
in  less  than  a  minute. 

ACCURATE  MECHANICAL  TURNS  COUNTER-Preset  for 
required  number  of  turns . . .  Automatically  stops  wind¬ 
er  when  turn  count  is  reached. 


CAPACITY 

Coil  Sizes 

Minimum  finished  I.D . 

Maximum  finished  O.D .  2" 

Minimum  finished  O.D . Vs" 

Wire  Sizes . 26  to  45  AWG 

Winding  Speed- 

according  to  wire  size  .  .  up  to  800  rpm 
Shuttle  Capacity- 

according  to  wire  size  ....  48  to  500  ft. 

MICAFIL  Tbroidal  Coil  Winders  are  made 
in  three  larger  sizes  for  winding  coils  up  to 
8"  OX),  and  with  1 1  AWG  Wire. 


405  Lexinflton  Ave.,  NewYerk  17 

IN  DtTHOIT  AHIA  csniaci  COSA  CORPORATION  sf  Dcirsit.  18918  James  CaassHS  Hlfliway, 
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Flip-Flop,  Typ*  IIOIC— 
another  oj  the  basic  ele¬ 
ments  in  Burroughs^  inte¬ 
grated  line  oj  "Unitized” 
Pulse  Control  Equipment. 


RADAR,  TillMITIRINO,  DIOITAl 


COMPUTING,  TiliVISION,  NUCliAR  PHYSICS 


"Unitized”  Pulse 


saves  time  and  money 


Control  Equipment 

in  electronic  enqineerinq 


There’s  no  longer  any  need  to  tic  up 
engineering  personnel  with  the  time-con¬ 
suming  work  of  developing  and  “bread- 
boarding”  electronic  test  circuits.  Bur¬ 
roughs,  a  leader  in  the  office  machine 
industry,  now  offers  an  integrated  line  of 
“Unitized”  Pulse  Control  equipment 
covering  all  the  basic  functions  in  pulse 
circuit  engineering.  These  one-basic- 
function  units  are  designed  with  a  maxi¬ 
mum  of  flexibility  to  lx-  used  as  building 
blocks  f»)r  test  systems  ranging  from  the 
very  simple  to  the  m(Kt  complex.  Engi¬ 
neers  need  only  make  a  block  diagram 
of  the  apparatus  needed,  assemble  the 
necessary  Burroughs  units  in  the  plug-in 
rack,  and  interconnect  them  with  the 
various  standard  coaxial  cables  and 
accessories.  It’s  really  that  easy!  It’s 
equally  easy  to  reassemble  your  units  for 
a  different  project  when  your  present 
tests  are  completed. 

YOU  SIMPIY  "PlUO  IN" 

BURROUGHS  FLIP-FIOPS 

Burroughs  Flip-Flop,  Type  IIOIC,  dem¬ 
onstrates  the  one-basic-function  principle 
that  makes  Burroughs  “Unitized”  Equip¬ 
ment  so  suitable  for  your  needs. 


This  flip-flop  is  a  bistable  circuit  designed 
specifically  to  provide  an  output  gating 
voltage  to  be  used  in  coincidence  circuits. 
The  unit  contains  a  pentode  Eccles- 
Jordan  circuit  capable  of  being  switched 
at  rates  up  to  2.5  megacycles  per  second, 
with  0.1  microsecond  pulses. 

There  are  three  inputs — Zero,  One  and 
Complement — operating  from  pulse 
amplitudes  of  12  volts  or  more.  Coaxial 
output  jacks  marked  “Zero  Gate’.’  and 
“One  Gate”  supply  either  0  volts  or  -23 
volts  at  an  impedence  level  of  apprf)xi- 
mately  680  ohms. 
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Two  neon  lights  on  the  front  of  the  panel 
indicate  the  [xxtition  of  the  flip-flop.  A  ter¬ 
minal  block  on  the  rear  of  the  unit  can  be 
used  to  operate  indicator  lights  installed 
at  a  remote  point  for  visual  monitoring. 

Proved  by  more  than  two  years  of  con- 
•stant  use,  Burroughs  “Unitized”  Pulse 
Control  equipment  has  been  purchased 
by  many  leading  electronic  research 
organizations.  Stimc  of  the  users  are; 
Massachusetts  Institute  of  Technology, 
University  of  Michigan,  Stanford  Re¬ 
search  Institute  and  National  Union 
Radio  (Utrfjoration. 


The  left  Hip-Hop,  Type  IIOIC,  changes 
state  with  each  input  pulse,  so  that  the  left 
coincidence  detector  (CD)  or  gate.  Type 
1201B,  is  alternately  opened  and  closed  with 
succeeding  input  pulses,  with  the  result 
that  every  other  input  pulse  passes  through 
the  left  coincidence  detector,  giving  a  count 
of  2.  A  similar  Hip-Hop  and  gate  combi¬ 
nation  cascaded  to  the  first  combination 
gives  a  total  scale  of  2  x  2»4.  The  numlxr 
of  Hip-Hop  and  coincidence  detector  com¬ 
binations  that  can  be  cascaded  is  unlimited. 


For  Jull  injormation  on  Burroughs  "Unitized”  Pulse  Control  Equipment,  write  or  call  Department  I2B, 
Electronic  Instruments  Division,  Burroughs  Corporation,  511  N.  Broad  St.,  Philadelphia  23,  Pa. 


PULSE  GENERATORS 
COINCIDENCE  DETECTORS 
PULSE  DEUYS 
FLIP-PLOPS 
PULSE  GATERS 
CHANNEL  SELECTORS 
MIXERS 


niCTROMIC  INSTRUMENTS  DIWISION 


THt  BIST  KNOWN  NAMl  IN  OFFICE  MACHINES 


Scal*-of-Four  Binary  Counter  Using  Burroughs  "Unitized"  Equipment 
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r^mmodales 
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Here  is  a  TV  speech  console  that 
can  grow  with  your  station.  Meets  ALL  large 
studio  demands  for  TV  (and  AM  too)  yet  is  flexible 
enough  for  any  station  requirement. 

It  features  NEW  GATES  PLUG-IN  amplifiers  through¬ 
out.  There’s  room  for  14  —  but  you  buy  only  what  you 
need  and  add  later  as  you  need  them. 

The  NEW  GATES  CC-1  was  designed  following  months 
of  study  covering  all  phases  of  TV  programming  and 
production.  It  fully  meets  every  requirement  for  compl 
or  simplified  production  techniques. 

The  NEW  GATES  CC-1  Speech  Console  is  beautifully 
constructed,  providing  a  new  high  in  rigid  performance 
standards  —  both  electrical  and  mechanical. 

Before  you  inVest,  investigate  the  newest  and 
latest  in  speech  input  equipment  —  the  GATES 
CC-1  "PROGRAM  MASTER”. 


^eattncd 

•  Tm  iiMq[  tkinMis 

•  heviiiaa  tar  ton  sr  Ituar  naartMT  It  (xs-MiiplHisrs 

•  PtavMoatarshictoirdupReataflnaaiaalWvs 

•  CIntoi  at  I  or  18  wM  MMltortoi  antolittor 

•  Ganatotoranatolna,ciMiiitoysrrktoaitoauxiltory 

*--«****-  - 

towMHMH  HCIOTlv# 


•  fravhian  tar  latcii  aaaal  tormhiitton  at  all  nujar 

ctraatts 

•  OafHoto  Vtl  awtors 

•  Snap  canM  at  Mf  maabar  at  mtztot  padttons 

praHM  br  Iwa  StII  and  ana  MASTER  gain 
aantrati 

•  Cator  eadad  cantrel  fadmaa 


GATES  RADIO  COMPANY,  QUINCY,  ILLINOIS,  U.  S.  A, 

manufact  ring  [ncinicrs  jiNct  i  j 

2700  Polh  Avanua,  Houtton.  Taiat  •  Warnrr  Buildinf  Mraahiniton.  DC  •  Inlarnational  Oiviaio.t,  11  E  40th  St.,  Naaa  Yorh  City 

Canadian  Marconi  Company  Montraai,  Quabac 


aMt  nan  M  Iasi  anaa. 
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/'or  Qiiirlnru,  l.ffuiency,  aiuf  f.onfi  Ijfe  —  ilalori  air  ntadr 
Iron)  Diicrial  silicon  sirri  laminaliuns.  Iiral-trratrd,  alitfiirj 
iiixlrr  liydraulic  pressure  and  solidly  riveled.  Slot  cell  insula¬ 
tion  is  lough  Naivnr  100%  rag  po|>er-vamished  tanilrrir. 
lulled  to  lit.  Coils  are  wound  from  a  single  length  of  |>uly>'inyl 
formal  coaled  magnet  wire,  eliminating  solde^eii  coiinei  lions. 
The  assemlileil  unit  is  impregnated  with  oil  and  nioisliire  proof 
varnish  and  lathed  in  iiilra  retl  ovens  for  a  permanently  sound 
insulation  joU 


If  you  need  insulating  materials  with  {;ood  physical  and  electrical 
properties,  you  can  depend  on  Natvar  flexible  insulation.  It  will 
pay  you  to  get  in  touch  with  your  distributor  or  with  us  direct. 


N&TV&R 


CORPORATION 


rOIMEIlV  the  NATIONAl  VAINISHEO  PIOOUCTS  COEPOIATION 
TElErHONB  CAtlE  ADMESt 

lAHWAY  7.1100  NATVAI;  RAHWAY.  N.  J. 

201  tANOOlPH  AVINUE  •  WOOOBIIDGE.sNEW  JERSEY 


M  arco  Industries,  Inc.,  Depew,  N.  Y. 
manufactures  “quality  motors  tailored 
to  your  product  at  readymade  prices”. 
They  are  available  in  l/lOO  —  1/^8  H.P. 
range;  -t  and  6  pole:  1.  2  and  3  speed: 
.and  in  open,  enclosed,  or  fan  cooled  types. 


Their  quiet,  efficient  performance  in  air 
moving  equipment,  office  machines,  pumps, 
and  many  other  applications  is  the  result  of 
excellent  basic  design,  modern  production 

and  test  methods,  and  careful  selection  of  materials.  NaKar  Slot 
cell  insulation  is  used  because  of  its  uniformly  high  dielectric 
strength  and  resistance  to  abrasion,  oil.  and  moisture. 


Natvar  Products 


VarnitliMl  cambric  d»H)  oimI  lap* 
Vornichad  convat  and  duck 
Varniebad  tilh  and  tpacial  rayon 

Varnitkad^Silicena  ceatad 
Fibargios 

Varnichad  papart— ropa  and  kraft 
Slot  call  combinotiont,  Aboglat'^ 

Varm»had4acquarad  tubing  and 
Uaaving 

Extrudad  vinyl  tUbing  and  tapa 
StyroRas®  Raxibla  polyatyrana  tap# 
Eictrudad  idantiRcation  marfcara 

Adt  for  Catafog  No.  22 
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ELECTRICAL 
I.  TAPES  ^ 


Thr  trrm  "Scotch'*  and  the  plaid  deticn  arc  rcgiatcrcd  trademarks  for  the  more  than  200  pretsure-srnsitive 
adhesive  tapes  made  in  U.  &  A.  by  Minnesota  Mining  A  Mfg.  Co..  St.  Paul  6.  Minn.— also  makers  of 
•’Scotch"  Sound  Recording  Tape.  ‘‘Underseal"  Rubberised  Coating,  "Scotchlite"  Reflective  Sheeting,  “Safety- 
Walk”  Non-slip  Surfacing,  "dM"  Abrasives.  "JM"  Adhesives.  General  Ekport:  122  E.  42nd  St..  New  York  17. 
N.  Y.  In  Canada:  Lomion,  Ont..  Can. 


Want  mors  inforniatioa?  Use  post  cord  on  lost  pops. 
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Harnessing  and  insulating  jobs  are  no  headaches 
at  Power  Equipment  Co.,  Detroit,  Mich.  These 
specialists  in  controlled 'rectifiers  use  the  tapes 
that  are  tailored  to  do  each  job  rigW— “Scotch” 
Electrical  Tapes. 

Dozens  of  different  “Scotch”  Pressure-Sensitive 
Electrical  Tapes  are  available  to  help  you  meet 
your  rigid  specifications,  too.  There  are  tapes  with 


thermosetting  adhesives,  tapes  with  special  back¬ 
ings  of  vinyl  plastic,  treated  paper,  glass  cloth, 
acetate  and  neoprene.  They’re  all  clean  to  handle, 
easily  and  quickly  applied.  They  all  stick  at  a 
touch— right  off  the  roll. 

You  name  it— “Scotch”  Brand  has  it!  For  com¬ 
plete  information  write  Minnesota  Mining  &  Mfg. 
Co.,  Dept.  E-83,  St.  Paul,  Minn. 


lOB-TAILORED  TAPES  NEATLY 


FILL  THE  BILL  AT  PECO! 


AyPUnDIUI^  sheet  leads  on  this 
Aliun  U  It  I  nU  PECO  transformer  coil 
requires  a  strong  but  not  bulky  tape.  The 
job  is  done  to  order  with  “Scotch”  Electrical 
Tape  No.  45.  Sheet  leads  can  be  punched, 
then  wired  directly  to  the  transformer.  No 
terminal  bond  is  needed. 


IIICIII  ATIIIP  ^  rectifier  har- 

IRwULnllRM  ness  calls  for  a  compact 
tape  with  high  dielectric.  Here,  super-thin 
“Scotch”  Plastic  Electrical  Tape  No.  33, 
neatly  meets  specifications.  Has  dielectric 
strength  of  10,000  volts,  yet  is  only  7  mils 
thick!  Carries  UL  seal. 


CAnni  HIP  terminal  lead-outs  for 
OAUULIRIl  PECO  coils  is  correctly 
done  with  “Scotch”  Electrical  Tape  No.  38. 
Thermosetting  adhesive  is  heat-cured  to  form 
a  permanent  bond,  highly  resistant  to  solv¬ 
ents.  Caliper:  10  mils.  Dielectric  strength: 
1500  volts.  Treated  paper  backing. 


new  catalog 


e 


STI^MO^RO 

singu 


in  addition  to  infornutioa 
•tandanl  and  apedal 
Main,  thia  32>pagc  catalo||4iaaag. 
engineering  seetioa  with  ougpia^ 
tions  for  nunufac^urera  who  wiA 
to  develop  their  owa  deaig^ 


«TUFAliWn|^.  . 

CERAMIC  *  BfAIOJeA^II^Hpl 
LATROBi,  PIIHOIfiBiliA' 


Send  for  FREE  copy  Today! 


I  STUPAKOFF  CERAMIC  &  MANUFACTURING  CO. 

I  I^itrobe,  Pennsylvania 

Pleaae  send  me  a  copy  of  the  new  Stupakoff  Kovar-Clasa 
Seals  Catalog,  No.  453, 

Name  ,  _ _ 

t.ompany  .  _ 

<■  I 

I  Address  _  -  _ 

.  I  . 

I  <•'•>  Slate  _  . 
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Why  electrical  products  using 

weigh  less,  cost  less^ 


Miniatur*  Electric  Motors  — These  compact  motors, 
featuring  Carboloy  permanent  magnets,  are  de¬ 
signed  for  operating  light  loads  at  an  extremely 
low  power  consumption.  The  self-containing  power 
supply  in  permanent  magnets  lessens  battery  drain, 
gives  years  of  constant,  dependable  service.  One 
Carboloy  magnet  replaces  a  wound  electromagnet 
and  its  necessary  components,  making  this  small 
motor  possible. 


Circuit  Broakort  —  Here,  a  Carboloy  Instrumants  —  Figure  A  is  damping 

magnet  assembly  simplifies  trip  ele-  magnet  once  used  in  GE  indicators, 

ment.  It  eliminates  a  coil  and  polar-  Figure  B  is  tiny  Carboloy  magnet 

i/.ing  connection  .  .  .  makes  possible  now  used.  It  permits  smaller  indica- 

reverse-current  tripping  independent  tor  design  (Fig.  C),  cuts  materials 

of  system  voltage.  Breaker  weighs  and  assembling  costs  .  .  .  speeds  up 

less,  costs  less  to  build.  calibrations. 


YOU  GET  ALL  THESE  BENEFITS  IN 
CARBOLOY  PERMANENT  MAGNETS 

•  Cool— generate  no  heat 

•  Require  no  electrical  energy 

•  Cost  nothing  to  operate 

•  Eliminate  coils,  windings,  wiring,  etc. 

•  Need  no  maintenance— no  coils  to  bum 
out,  no  slip  rings  to  clean  or  re¬ 
place,  etc. 

•  Simplify  mechanical  assemblies— exert 
strong  tractive  force  for  holding,  lift¬ 
ing  and  separating  devices  that  elimi¬ 
nates  component  parts,  makes  product 
design  and  fabrication  simple. 

•  Save  space— great  magnetic  strength 
in  small  sizes 

•  Powerful— and  power  is  constant 

•  Combine  electrical  and  mechanical 
features— transform  electrical  energy 
into  mechanical  motion;  mechanical 
motion  into  electrical  energy 

•  No  power  failures  ever 

•  Resist  moisture— no  coils  to  collect 
dampness 

•  Give  iminterrupted  operation 

•  Create  savings— often  eliminate  costly, 
power-supplying  parts 

•  Simple-no  operating  parts 

•  Reduce  weight,  product  size 

d  Supply  a  permanent  source  of  energy 


SO 


WmI  Mr*  hfwwH— >  Uw  gMt  cwd  m  tart  pat*. 
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RKNVHt  MICROPHONE 
MAGNET  MAGNET 


MAIL  COUPON  TODAY 


Carboloy  D«partm«nt  of  Gonoral  Eloctric  Company 
11139  E.  8  Milo  Strool,  Dotroit  32,  Michigan 

Sin: 

Ruth  m«,  without  cott  or  obligation,  copiet  of  Pormonont  Mognot 
Dotign  Manual  PM-101  and  Standard  Stock  Catalog  PM-100. 

Namo  . — -  _ Potilion _ 


And  the  Carboloy  name  assures  you  of  high- 
quality,  uniform,  high-energy  permanent 
magnets  in  any  size,  shape;  cast  or  sintered  to 
your  specifications.  Send  coupon  for  free  Mag¬ 
net  Design  Mailual  PM-101  and  Standard  Stock 
Catalog  PM-100. 


Mooring  Aids  —  New  all-magnetic,  all-transistor  “Radio¬ 
ear”  hearing  aid  (made  by  E.  A.  Myers  &  Sons,  Inc., 
Pittsburgh)  uses  Carboloy  permanent  magnets  in  both 
microphone  and  receiver.  These  magnets  have  elimi¬ 
nated  hearing  aid  failure  caused  by  severe  heat  and 
humidity  encountered  in  normal  use. 


Company 


Magnetos  — To  save  space  and  weight.  Scintilla  Mag¬ 
neto  Division,  Bendix  Aviation  Corporation,  now  makes 
aircraft  magneto  rotors  from  Carboloy  permanent  mag¬ 
nets.  Figure  A  shows  old-style  rotor  that  weighs  4  lbs. 
9  ozs.  Figure  B  shows  new  rotating  Carboloy  perma¬ 
nent  magnet  weighing  only  2  lbs.  4  ozs.  —  less  than  half 
as  much  as  old-style  rotor. 


IF  YOU  manufacture  any  electrical  device  using 
an  electromagnet,  you  will  probably  save 
money  by  substituting,  instead,  a  Carboloy 
peimanent  magnet. 


For  these  magnets  are  permanent  sources  of 
energy  that  need  no  wires,  coils  or  operating 
parts.  Their  power  and  small  size  let  you 
simplify  design,  build  more  compact,  finer- 
performing  products,  and  save  on  material  and 
assembly  costs. 


Check  the  magnet  applications  on  these  pages. 
Perhaps  they’ll  suggest  similar  uses  in  your 
product.  If  so,  contact  a  Carboloy  magnet  engi¬ 
neer.  He’ll  welcome  the  chance  to  work  with 
you  on  your  design  and  application  idea  .  .  . 
at  no  charge,  of  course. 


CARBOLOY 

DKFARTMKNT  OF  OKNKRAU  CLKCTRIC  COMPANY 


flanit  at  Dotroit  and  Edmoro,  Michigan 


"Carboloy"  i»  tho  rogittorod  trodomork  for  tho  producH  of  tho 
Carboloy  Doportmont  of  Gonoral  Eloctric  Company 


Carboloy  permanent  magnets 
work  better 
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that  solve  your  Electronic  Problems 


ALCUriATE 

Coppcr-clad  alaminuiii  for  component 
cases  or  cans,  chassis,  cooling  6ns.  etc., 
light  weight,  excellent  conductivity.  Cop¬ 
per  surface  it  ideal  for  soft  soldering  and 
electroplating. 


TIUHIX  THERMOSTAT  METALS 

TRUFLEX  thermostat  metals  are  manu¬ 
factured  in  a  wide  variety  of  types,  each 
with  a  different  reaction  to  temperature. 
Uniformity  of  metal  insures  accurate  and 
consistent  performance.  Precision  parts 
fabricated  to  exact  spccihcattons. 


COMPOSITE  METALS 

Available  in  practically  any  combination 
of  precious  to  precious,  precious  to  bate 
or  base  to  base  metals.  Combinations  for 
electronics  include  aluminum-clad  iron, 
nickel-dad  iron  for  anode  materials. 


COMPOSITE  CONTACTS 

General  Plate  can  supply  all  types  of 
fabricated  composite  contacts,  buttons, 
rivets,  contact  assemblies  made  to  cus- 
loaser’s  speciications.  These  contacts 
give  electrical  conductivity  and  long  life 
at  reduced  costs.  . 


WAVE  GUIDE  and  COLLECTOR  RINGS 

RECTANGULAR  WAVE  GUIDES.  Solid 
silver,  silver  lined  brass  or  aluminum. 
Sizes  to  government  speciheations. 
COLLECTOR  RING^  Solid  silver  or 
precious  metal  on  bate  metal.  All  sizes. 


COMPOSITE  CONTACT  MATERIAL 

Precious  metals  and  alloys  bonded  to 
bate  metals  available  in  following  types 
—  overlay,  single  and  double  edgelav, 
single  and  double  inlay,  Top-Lay,  ready 
for  you  to  fabricate  into  contacu. 


General  Plate  Composite  Metals,  made  by  metailur* 
gically  bonding  one  metal  to  another,  are  available  in 
sheet,  strip,  tubing  or  wire  in  various  widths,  thick¬ 
nesses  ana  diameters. 

Silver,  gold  and  platinum-group  metals  bonded  on 
base  metals  give  solid  precious  metal  performance  at  a 
fraction  of  tbe  cost  of  solid  precious  metal.  The  pre¬ 
cious  metal  provides  specific  performance  requirements 
such  as  electrical  conductivity  and  corrosion  resistance 
while  the  base  metal  provides  workability,  strength, 
and  solderability. 

Composite  base  metals  provide  a  new  group  of  engi¬ 
neering  metals  with  properties  not  available  in  solid 
metals.  Their  use  frequently  results  in  lower  material 
costs  as  compared  to  solid  metals. 

In  many  electronic  applications  further  economy  re¬ 
sults  when  General  Plate  supplies  fabricated  parts 
ready  for  assembly  into  your  product.  General  Plate 
makes  an  infinite  variety  of  fabricated  parts,  such  as 
electrical  contacts,  collector  rings  and  TRUFLEX  ther¬ 
mostat  metal  parts  to  customer's  exact  specifications. 

General  Plate  Engineers  will  gladly  help  you  with 
your  problems. 
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You  eon  profit  by  using 
Gonorai  Plato  Composito  Motalsl 
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rhe  -hp-  Journal  is  an  engineering  periodical  sent  to  you  as  another 
service  of  the  Hewlett-Packard  Company.  It  is  written  for  engineers, 
by  engineers.  Typical  papers  discuss  such  subjects  as: 

"Design  notes  on  the  RC  Oscillator  Circuit' 
"Direct-Reading  UHF  Power  Measurements' 

"Good  Practice  in  Slotted  Line  Measurements' 

"New  100  kc  Counter  for  Electronics  and  Industry' 

Articles  also  contain  technical  data,  performance  information  and  operat¬ 
ing  suggestions  for  -hp-  test  instruments. -All  issues  are  fully  illustrated. 


See  us  at  WESCON 
San  Francisca 
Booths  1111,1112 


Write  today  for  your  free  subscription 

( Please  pve  your  title  or  position  {  or  state  if  en|pneering  student) 

HEWLETT-PACKARD  COMPANY 

27t4A  PAGE  Mill  ROAD  •  PAIO  AITO,  CAIIPORNIA,  U.S.A. 
SAltS  UtmeSlNTATIVlS  in  All  MINCIPAl  AREAS 


WORLD'S  LAROIST  IXClUilVI  MANUFACTURER  OF  ELECTRONIC  TEST  INSTRUMENTS 

Vacuum  Tube  Voltnieten  -  Audio  Oscillators  -  Frequency  Counters,  Monitors  and  Standards  -  Audio,  VHF,  UHF  and  SHF  SiifnAl 
Generators  -  Square  Wave  Generators  -  FM  and  TV  Broadcast  Monitors  -  Wave  and  Distortion  Analyzers  -  Slotted  Lines  •  Tunable 
Bolometer  Mounts  -  VHF  Bridges  -  VHF  Detectors  -  Microwave  Test  Equipment  and  Power  Meters  -  Standini;  Wave  Indicators  -  Low 
Pass  Filters  •  Electronic  Frequency  Meters  -  Attenuators  •  Wide  Band  Amplifiers  -  Ref^ulated  Power  Supplies  -  Electronic  Tachometers 

Voltafe  Dividers.  Multipliers.  Shunts  •  Accessories 


Instruments  for  Complete  Coverage 
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ALLIED  CONTROL’S 


CUT 


66°o 


WEIGHT  CUT  48'Vo 


RELIABILITY  DOUBLED 


WRIGHT  FIELD  APPROVED 


Designed  to  withstand  a  shock  of  50C,  these  new  Allied 
Control  douhle-throw  miniature  relays  were  developed 
to  meet  the  rigid  requirements  of  U.S.A.F.  Specifica¬ 
tions  MIL-R-5757A. 

Known  as  the  Allied  MH  series,  this  new  line  of  relays 
consists  of  the  6-pole  MH-18,  the  4-pole  MH-12,  and 
the  2-pole  MH-6.  Contacts  are  rated  at  2  amps  resis¬ 
tive  or  1  amp  inductive  at  28  volts  D.  C. 

The  high  performance  of  these  relays  has  been  achieved 


in  an  extremely  compact,  unitized  construction  and 
parallels  the  most  recent  advances  in  airborne  equip¬ 
ment  design.  The  “actual  size”  photographs  shown 
above  highlight  the  66%  savings  in  overall  size,  the 
48%  savings  in  weight  and  the  30%  reduction  in 
chassis  area. 

For  detailed  specifications  and  drawings  of  these  new 
relays,  contact  your  local  Allied  Control  Representa¬ 
tive  or  write  us  for  Bulletin  ^002. 


SIX  DIFFERENT  MOUNTINGS 


•  ■  ! 


1.  Standard  Mounting  4  Plug-In  Mounting  With  Socket 

2.  Flush  Mounting  —  2  Studs  at  */•”'  Cjnters  5.  Thru-Chassis  Mounting  —  Terminal  Up 

3.  Thru-Chassii  Mounting  —  Terminals  Down  6.  Flush  Ring  Mounting 


FEATURES 


Wide  Ambient  Temperature  Range:  55®C  to  85^C  standard — 65'’'C  to  I25*‘C  MHB-typt 
Vibration  Resistant:  ISO's  vibration  to  500  cycles  •  Operating  Shock:  no  contact  chatter  to  over  SOG's 

High  Altitude:  seal-tested  to  70,000  feet 

Dependable  Operation:  life  expectancy  of  over  I  million  o\}erations  at  rated  load 
High  Speed:  operate-to-make  time  under  H  ms. 

release-to-make  time  under  4  ms, 
release-to- break  time  under  2  ms. 


(M 


ALLIED  CONTROL  COMPANY 

2  EAST  END  AVENUE,  NEW  YORK  21,  N.  T. 


I  N  € 


To  help  you  solve  those  tough  problems,  five  types  of  globar  Brand  Ceramic  Resistors,  with 
distinaly  different  characteristics,  are  available  in  a  wide  range  of  shapes  and  sizes.  Whenever 
you  have  difficult  temperature  or  voltage  compensation  problems  in  your  electrical  or  electronic 
circuits,  you  can  count  on  globar  Ceramic  Resistors  to  help  you  out.  In  ordinary  circuits,  too  — 
wherever  maximum  resistor  life  and  dependability  are  required — try  globar  Ceramic  Resistors. 

GLOBAR  Ceramic  Resistors  are  engineered  to  meet  your  exact  requirements.  They  are  elearically 
fired  in  one  piece,  and  will  withstand  the  severest  service.  They  are  always  uniform,  because 
they  are  strialy  controlled  from  design  and  manufaaure  to  final  inspeaion. 


If  you  have  a  resistor  problem,  let  our 
engineers  help  you — without  obliga¬ 
tion,  of  course.  Just  send  complete 
circuit  information. 


OLOBAR  Brand  Caramic  Raslstors 


TRADE  MARK 


Ceramic  Resistors 

by  CARBORUNDUM 


For  useful  engineering  data  on  globar 
Ceramic  Resistors,  write  for  your  copy  of 
Bulletin  R  to  Dept.  £  87-124. 


*1CorborvndiNn"  and  "C/ebor*  art  ragittarad  frad0mark$  whieh  Indicala 

monutocfur*  by  Tha  Carborundum  Company,  Niagara  Falli,  Now  York 


Wont  mort  Information?  Um  post  card  on  last  pago. 
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TYff 

TEMKtATURE 

COEFFICIENT 

- — - — I 

VOLTAGE  1 

COEFFICIENT 

DISSIPATION 

CAPABILITY 

•A' 

LOW 

LOW 

NORMAL 

•ex* 

LOW  (fOSITIVE) 

PRACTICALLY  ZERO 

V 

EXCEPTIONAL 

MODERATE  (NEGATIVE) 

• 

MODERATE 

NORMAL 

.■'U 

HIGH  (NEGATIVE) 

PRACTICALLY  ZERO 

ABOVE  NORMAL 

MODERATE  (NEGATIVE) 

EXTREMELY  HIGH 

NORMAL 

MODn  GM49P.1 


A  precision  gear  head  combined  with  a 
miniature  motor  gives  you  the  answer 
to  high  torque  at  low  speed.  The  motor  can 
be  60  cycle,  400  cycle  or  variable 
frequency— in  single,  two  or  three  phase— 
with  non-cooled  or  self-cooled  frame 
types.  The  gear  head  is  arranged  to 
provide  the  output  speed  you  require,  with 
standard  timing  ratios  of  60,  3600  or 
8000  to  1  possible.  High  output  torques, 
to  drive,  actuate  or  control,  in  confined 
areas,  make  this  line  of  tiny  gear  motors 
ideal  for  a  wide  variety  of  applications 
on  the  ground  and  in  the  air. 


ecAH  ttoroA 


SNCiriCATIONS  FOR  MODIL  OM49R.1 

400  Cyc/s  Capacifsr  Hym  MvKtiym  6««r  Mwsr 


t15  V*lt«  •  400  CyciM  •  I  ShoM  •  0.S  Amp*. 

Ml  loo4  Torqw*:  100  Oi..ln. 

Stortlnp  Tofqw*:  Ov«r  100  Ot..ln. 

0««r  H«ad  lubrkoHd  p«r  M)t-0.327l 
22  R.yjA.  •  314  to  1  Goar  Ratio  •  Rovortiblo  Rototlon 
Intormittont  Dvtyt  13  Mlnwto*  on,  IS  Minwto*  off 

Ambionl  Tomporoturo:  —53*  to  +74*  C 
Altitvdo:  to  30,000  Ft. 


SOLVING  SPECIAL  PROBLEMS 
IS  ROUTINE  AT  IAD 


If  yoor  probloM  invoKo*  rotofing  oioctrical 
oqwipmont,  bring  it  to  EAO.  Owr 
complotoly  (toffod  orgoniiatien  will 
modify  ono  of  our  ttondard  unit*  or  doiign 
and  produco  a  ipooiol  unit  to  moot  your 
mo*t  oaocting  roquiromont*. 


•  Rodor  iquipmont 

•  lloctronk  Control 


•  Militory  ond  Aircraft 

•  Follow  Up  Dovico* 

•  ln*trumont  Control* 

•  Aotomoti*  Control* 


585  DEAN  ST.,  BROOKLYN  17,  NEW  YORK 

Wont  awro  ioforoMtIofl?  Uto  post  cord  on  ICKt  pogo. 
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STABLE 

CAPACITY 


DISCAPS 


Type  J 


—  40  -JO 


+  JO  +40  +  60  +60  +100 


A  New  Development  from  the  RMC  Technical  Ceramic  Laboratories 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  3325  N.  California  Ave.,  Chicago  18,  III. 


FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  1^. 
DISTRIBUTORS:  Contact  Jobber  Sales  Co.,  146  Broadway,  Paterson  1,  N.  I. 


DISCAP 

CERAMIC 

CONDENSERS 


+  », 

+  ao| 

+  H 


Because  of  RAAC's  exclusive  dielectric  element 
design  the  actual  capacity  change  of  Type  J 
DISCAPS  between  — 60*C  and  +100*C  is  only 
±  1 5%  of  the  capacity  at  25*C.  Between  +  25*C 
and  +85*0  the  change  is  only  ±5%  of  the  ca¬ 
pacity  at  25*C.  Type  J  DISCAPS  are  rated  at 
1 000  working  volts. 

Now  available  in  capacities  between  220 
MMF  and  2000  AAMF,  Type  J  DISCAPS  combine 
exceptional  mechanical  and  dielectric  strength 
with  a  moderate  price  for  trouble  free  perform¬ 
ance  and  lower  production  costs. 


If  you  have  a  design  problem  requiring  a 
standard  or  special  type  of  ceramic  capacitor  we 
invite  your  inquiry. 


When  you  have  an  application  requiring  a  ca¬ 
pacitor  with  maximum  stability  over  an  extreme 
temperature  range  specify  RMC's  new  Type  J 
DISCAPS, 
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Weat  mere  hifeniMtiMt  Ust  pMt  cord  on  lest  page. 
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Long  eoQ*  ei  DI-MAX  QoaliiY  P^rail  cenliaMOM 
prMf  ep«raiieii,  •Uminal*  Mid-of-thMl  toxap  lowM. 


COLD  FINISHING 

gives  you 
This  Improved 
Electrical  Steel 


Armco  DI-MAX,  a  hot-rolled  electrical  steel  with  a  cold- 
reduced  finish,  oilers  you  these  advai\tages: 

1.  Flatter  laminations  with  excellent  stacMng  factor 
8.  Increased  die  life 

3.  High  permeability  at  all  indnctioiu 

4.  Magnetic  properties  fully  dereloped  at  mill 

5.  Supplied  in  long  butt-welded  coils,  with  ductile  welds  hav¬ 
ing  the  same  thickness  tolerance  as  the  sheets 

ADfQUAn  INSULATION 

DI-MAX  Quality  electrical  steels  as  supplied  have  insulation 
adequate  for  many  applications.  Where  extra  interlamination 
resistance  is  required,  the  steel  is  supplied  with  Armco  No.  4 
insulation. 

GRADES  IN  DI-MAX  * 

DI-MAX  Quality  is  available  in  coils  in  the  following  hot- 
rolled  electrical  grades:  Armco  TRAN-CQR  72,  82,  101,  Elec¬ 
tric  and  Armature. 

Write  us  for  more  information  on  DI-MAX  QUALITY. 


High  prMMWM  d«T*lop«d  by  iotu-bigh  eold-fiaiihlng 
■Uli  iaptOT*  lamination  lacioi  in  tlackad  coiat. 

ARMCO  STEEL  CORPORATION 

3693  CURTIS  STREET,  MIDDLETOWN,  OHIO 
EXPORT:  THE  ARMCO  INTERNATIONAL  CORPORATION 
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Want  mora  infaroMtioat  Um  past  card  on  lost  page. 
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innouncincj 

THE  AMPEX 
AUTOMATIC  STATION 


a  aew  eaacept  ia  radia  prograaiwlag  aad  operatioa 


An  Ampex  Automatic  Station  now  in 
operation  at  REAR  in  San  Mateo,  Cali¬ 
fornia.  It  sustains  the  evening  programs 
on  tapes  prepared  by  the  daytime  staff. 


Now  •  16  hour  broadcaat  day  can  be  handled  by  an  8  hour  staff. 
Commercials  and  announcements  for  the  full  broadcast  day  can 
be  pre-taped  in  fast  succession  and  will  be  automatically  cued 
to  prepay  program  material. 

AVrOBIATIC  C1JE11V6 

Your  broadcast  time  can  be  sustained  automatically  by  alternate 
operation  of  two  Ampex  450  Continuous  Tape  Reproducers. 
One  carries  a  program  tape — die  other  has  a  tape  with  commer¬ 
cials  and  announcements.  One  stops — the  other  starts.  It's 
"cued  automatically"  widi  sub-audible"trigger  signals"  recorded 
on  die  tapes  diemselves.  And  when  desired  bom  machines  can 
be  stoppra  and  live  progranu,  separate  tapes  or  discs  can  still 
be  broadcast  in  die  conventional  manner. 

BLBCimoNic  spucnrc 

The  announcer  pre-records  his  announcements,  pressing  a  button 
between  eadi  one  to  place  the  "trigger  signal’^  on  the  tape.  In 
effect  he  is  putting  the  announcement  in  its  proper  place  widi 
a  fast  "electronic  splice."  , 

PBE-PLANNBD  PmOCBANS 

Program  tapes  for  use  in  your  Ampex  Automatic  Station  will 
contain  the  cueing  signals.  Selections  and  exact  performance 
times  are  available  to  vour  program  director  for  accurate  integra¬ 
tion  widi  commerciau  ana  local  announcements. 


Sub-audible  tones  on  each  tape 
stop  one  nMchine  and  autonuitical- 
Ij  Stan  the  other. 


Write  today  for  hirther^^™*^ 
information  to  Dept.  E-12i7A 


AMPEX 


MAGNETIC  RECORDERS 


AMnX  OMtKMtATlON 

9S4  CNAHna  Snaar,  asBAroonCmr,  CavoRNu 

Ptorflmsrs  I*  pfUttip4d  sMm 

laCaaaeat  Csasaisn  Gmtnl  Bscttk Coapaay 
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for  Television  •  Radio  • 

Radar  •  Instruments  •  Controls 
Avionics  •  •  • . 


Cumpany. 


Addrui. 


YOU’LL  FIND  THE 
RIGHT  FUSE,  FASTER 
in  the  Complete  Line 
of  Electronically 
Tested 


COMPLETE  LINE  OF  FUSE  CLIPS. 
ILOCKS  «N0  HOLOERS 


You’ll  »ave  time  and  trouble  when 
all  your  fuse  needs  are  supplied  by  one, 
dependable  source.  The  complete  BUSS  , 

line  makes  it  easy  for  you  to  select  the 
fuse  to  do  the  job  right. 

*  The  makers  of  BUSS  fuses  insist  on 
perfection.  Every  fuse  is  electronically 
tested  in  a  sensitive  device  that  rejects 
1  any  fuse  not  properly  calibrated,  properly 
constructed  and  right  in  all  physical 
^  dimensions. 


Take  advantage  of  the  profit-saving 
efficiency  that  you  can  gain  by  standard- 
•  izing  on  the  complete  line  of  BUSS  fuses. 

MAIL  THIS  COUPON  TOdAV.,, 


IF  YOU  WOULD  LIKE  ASSISTANCE 
on  your  protection  problems,  BUSS  fuse 
engineers  are  always  at  your  service. 
They  will  be  glad  to  help  you  select 
the  fuse  that  will  do  the  job  best... 
if  possible,  a  fuse  that  is  available  from 
local  wholesalers’  stocks. 

BUSSMANN  Mfg.  CO.*  DlWiion  of  McCraw  EWcirie  Co. 
Univertity  at  JcFFerson,  Sc.  LouU  7,  Miitouri 


BUSSMANN  Mff.  Co.  (DiviitonofMcCtaw  EIcciricCo.) 
Univertity  ac  jefferton,  St.  Louit  7.  Mo. 

n«aic  tend  me  bulletin  SFB  containina  facet  on 
BUSS  tmall  dimention  futet  and  fute  noldcrt. 


City  Zaae. 
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WmI  Mora  lafaraatioo?  Uto  yoat  card  lad  aaaa. 
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Want  extra  perfommnre 

in  Class  A  equipment  at  no  premium  cost? 


...  in  transformer  layer  or  phase  insulation?  If  you  do,  you’ll  wont 
to  know  more  about  this  stronger,  safer,  longer-lasting  varnished 
glass  cloth.  For  this  is  cloth  in  sheet  or  tape  form  that’s  priced 
for.  general  Class  A  use  . . .  wherever  straight-cut  organic  textile 
fabrics  were  formerly  used  I 

STRONGER 

A  stronger,  more  permanent  support  for  insulating  varnish  is  provided  because 
Fiberglas*  yarns  have  greater  tensile  strength  than  organic  textile-based 
yams  of  equal  thickness. 

SAFER 

Equipment  vrithstands  higher  temperatures,  breaks  down  less  readily,  because 
Fiberglas  glass-based  varnished  cloths  provide  higher  thermal  heat 
dissipation  and  higher  heat  resistarKe. 

LONGER  LASTING 

Class  A  equipment  lasts  longer,  gives  better  performance  when  suitable 
varnished  glass  cloths  are  used.  Glass  cloths  are  inorganic — will  not  rot 
.  .  .  resist  moisture,  oil  and  severe  weathering. 

AVAILABLE  NOW 

If  you  haven’t  already  checked  into  the  possibilities  of  this  cloth,  be  sure  to  call 
your  supplier  today — or  write  direct  to  Owens-Corning  Fiberglas  Corp., 

Dept.  860,  16  East  56th  Street,  New  York  22,  N.  Y. 


*Fib«rglat  it  th«  trad*  marfc  (Rag.  U.  S.  Pol. 
Off.)  of  Ow*flt>Coming  Fibtrglat  Corpora¬ 
tion  for  a  vori*ty  of  products  mod*  of  or  with 


aiCTtONICS  — A«gmt.  1953 


PERMANENT  “MICRO 
ACCURACY 


ZERO>BASED  LINEARITY 
•  OF  ±.25%,  ±0.1% 
AND±0.05% 


Fur  applications  requiring  maximum,  per¬ 
manent  accuracy  of  settings,  specify  the  Korg 
Micropot  Ten-Turn  Potentiometer.  Superior, 


ARIZONA  AND  CALIFORNIA 
W.  S.  Harmon  Company 
1638  South  LaCiongo  Blvd. 
lot  Angalat  35 
Phonati  Bradshaw  2-3321 
Crattviaw  6-3027 

NEW  ENGLAND  STATES 
Garbar  Salat  Company 
42  Church  St.,  Naw  Havan 
Phona:  Univanity  5-2147 
739  Boyitton  St.,  Boston  16 
Phonai  COplay  7-0061-0062 

DEL.,  EASTERN  P.A.,  SOUTHERN 
L.  Parkar  Noudain  , 

Broad  St.  Station  Bldg. 

Philadalphia  3 

Phono!  Rittanhouia  6-3185 


ILLINOIS 

Jaroma  Klakar  Company 
177  Suntat  Ava.,  Gian  Ellyn 
Phona;  2297 

INDIANA 

Hoamig  Soles  Company 
1730  Clover  Lana,  Fort  Woyna 
Phona:  Anthony  2083 

KAN.,  MO.,  NEB.,  OKLA.,  TEXAS 
The  George  E.  Harris  Co. 

1734  N.  Hillside,  Wichita 
Phones;  62-2731  and  63-9226 

John  Pilkington 

6315  Brookside,  Kansas  City 

Phona:  Dalmor  9600 


Lee  Thayer 

6635  Dalmor  St.,  St.  Louis 
Phona:  Volunteer  3-6550 

Richard  O'Borr 

304  Sinclair  Bldg.,  Fort  Worth 
Phone;  Edison  7148 

MD.,  VA.,  DISTRICT  OF  COLUMBIA 
J.  J.  Maguire 

742  Investment  Bldg.,  Washington 
Phone:  National  4247 

UPPER  NEW  YORK 
Martin  P.  Andrews 
Fayetteville 
Phone:  65-8405 


GREATER  NEW  YORK 
David  Sonkin 
Lucas  Building 
10  Fiske  Place,  Mt.  Vernon 
Phone:  8-9809-10-11 

OHIO,  KY.,  WESTERN  PA. 
John  O.  Olsen  Co. 

16201  Shaker  Blvd.,  Cleveland 
Phone:  WYoming  1-2624 

William  F.  Needles 
4016  Diehl  Ave.,  Cincinnati 
Phone;  SYcamora  1297 

Paul  M.  Lawman 

1262  Shadycrast,  Pittsburgh 

Phone;  LOcust  1-3273 


Micropots  with  Standard  resistance  values  may  be  obtained  from: 


Allied  Radio  Corp.,  Chicago,  I 


Rodio  Shack  Corp.,  Boston,  Moss. 


Herboch  and  Rademan,  Philadelphia,  Pa. 


Waet  more  iefermatioaF  Use  post  card  ee  last  page. 
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BORG  MICRODIAL  746-R 
Friction  Knob 


PRECISION  TEN-TURN  POTENTIOMETER  ' 

BORG 


Borg  Microdials  indicate  contact  position  to  an  indexed  accuracy 
of  one  part  in  one  thousand.  For  use  on  Borg  Micropots  or  similar 
multi-turn  applications.  It  is  composed  of  two  concentric  dials 
.  .  .  one  for  counting  increments  of  each  turn  in  1  / 1  OOths,  the  other 
for  counting  turns.  Borg  Microdials  can  he  friction-held  in  any 
position  against  accidental  turning. 


FOR  IMMEDIATE  SERVICE  CALL  YOUR  NEAREST  BORG  REPRESENTATIVE 


BORG  ten-turn  MICRODIAL 


consistent  accuracy  is  assured  through  integral  •  ^ 

moulding  of  the  resistance  wire  within  the  case,  *  •  ^  ^  * 

plus  operation  of  the  moving  contact  hy  a  precision  •••••••• 

ground  lead  screw.  All  Borg  Micropots  are  automatically  machine-tested  for  a  ztro-haseti  linearity  of  ±.2^%  or 
±0.1%,  with  overall  resistance  ±5%.  Available  on  special  request  with  ±0.05%  linearity. 

Other  important  features  of  the  Borg  Micrupot  are  accuracy  in  setting  and  resetting  (due  to  Borg  anti-backlash  device)  . . . 
very  fine  resolution  .  .  .  rigid  terminals,  moulded  integrally  with  the  housing.  Micropots  are  available  for  immediate  ship¬ 
ment  in  1.15  to  3  ohm  and  30  to  250,000  ohm  ranges. 


FOR  ELECTRICAL  AND  ELECTRONIC  ENGINEERS 


Publithvd  by  TECHNICAL  SERVICE,  Chemical  Manufacturing  Division,  The  M.  W.  KELLOGG  Company 
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Novel  Use  of  Kel-F 
in  Tube  Socket  Boosts 
“Ceiling”  on  Tube 
Performance...  Cuts 
Altitude  Leaks 


The  simple  expedient  of  len>?th- 
ening  the  base  connector  barriers, 
formerly  employed  (see  comparison 
photo — old  style,  left;  new  style, 
right)  prevents  arc-over  or  ioniza¬ 
tion  in  rarefied  atmospheres,  or 
under  high  humidity,  and  enables 
the  tul)e  to  jterform  jx*rfectly  at 
high  altitudes  . . .  15%  above  the 
tulte’s  rated  “ceiling.”  This  im¬ 
provement  is  the  result  of  using 
Kel-F  polymer'  as  the  insulation  for 
the  new  socket — a  unique  plastic 
tough  enough  to  stand  up  under 
thermal  cycling,  of)erational  shwk 
and  vibration,  without  cracking  or 
deforming  even  in  the  thimsections 
re<juired  for  the  longer  barriers. 

The  Elco  ('orporjition,  cu.stom 
molders  and  electronic  manufac¬ 
turers  of  Philadelphia,  Pa.,  in¬ 
jection-molded  this  miniature  tulre 
.s<K-ket  for  a  major  pnalucer  of 
electronic  gear.  Molded  on  stand¬ 
ard  equipment,  toleraiu’es  rwpiired 
for  the  “floating”  contact  slits  and 
the  barriers  were  providtnl  for  in 
the  mold  and  no  machining  was 
required.  The  high  mechanical 
strength  and  non-stick  pro|)erties 
of  Kel-F  also  a.ssured  a  low  pnaiuc- 
tion  reject  rate  caused  by  mold 
breakage. 


Transparent,  Heat-Proof  “Armor”  of  Kel-F‘  for 
Carbon  Resistors  Cuts  Damage... 

Boosts  Efficiency... Simplifies  Maintenance 


(’ompact  electrical  installations, 
where  heat  and  physu-al  damage  to 
resistors  has  tM*en  a  “bug,”  are  now 
relying  on  tubular  “arnn)r”  of 
Kel-F  trifluor«K'hlor(K*thylene  |H)ly- 
mer  pla.stic.  Because  of  its  non¬ 
flammability,  unusual  heat  resist¬ 
ance  ami  high  impact  and  com¬ 
pressive  strength,  this  versatile 
plastU'  prevents  damage  tine  to  fire 
or  elevated  tem|K*ratures,  a  carele.ss 
.slip  of  a  t«M)l  (or  .seven*  o|M‘rational 


vibration,  sh<K‘k),  ami  chemicals  or 
lubricants.  Protwting  Indh  the 
barrel  and  caps  of  each  n*si.stor,  the 
sleeves  last  indefinitely  without 
cracking  or  deforming.  .\nd,  the.se 
“armor”  sleeves  of  Kel-F  jadymer 
remain  transparent  even  after  ex- 
tendtHl  list*,  making  (piick  i<lentifi- 
<-ation  of  resistor  ratings  or  mark¬ 
ings  |K)ssible  without  removal. 

The  resi.stor  sleeves  shown  an 
but  a  few  of  the  many  tyi)es  and 
sizes  pnaiuceil  by  The  (iarri.son 
Company,  FanwcMKl,  N.  J.,  for 
major  pnalucers  ami  u.sers  of  re¬ 
sistors.  The  (iarri.son  (’ompany 
extrudes  lengths  of  the  recpiired 
diameter  tubing  from  Kel-F  lK»ly- 
mer  molding  |M)wder  using  standard 
te<*hni<jues.  A  s|x?<*ially-designed 
attachment  automatically  cuts  the 
extrude<l  tubing  to  retpiired  size 
and  forms  one  end.  On  installation, 
the  other  end  may  Ik*  forim*<l  to  a 
similar  sha|M*.  .At  pres«“nt,  the  pro- 
tt*ctive  .sh*<*ves  are  |)riKJuce<l  in 
.178"  to  .IMW”  1. 1),  sizes  ami  in 
lengths  from  to  3V4''.  Sizt*s  art^ 
kept  to  strict  tolerances  to  fit 
standard  carlK>n  resistors  snugly. 

fw  Ht^part 
(SEE  REVERSE  SIDE) 


KegiitrrtJ  iraJrmtirt  /er  I  ht  M  H'.  Ktlltgg  Company'!  Iri/luomhUrvtihtItHr  ptlymrn. 


KEL  F 


KEL  F 


KEL  E 


KEL  E 


KEL-E  I 
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COHTIHUED  FROM  PRECEDIHG  PAGE 


KEL  F 


NEE  F 


KEL  F 


kelf 


Antennae  Insniator-Mount  of  Kel-F  " 

Blocks  RF  Leakage . .  .Takes  High  Wind  Loads 
. .  .  Eliminates  Fungus  Losses 


Found  to  Ik*  the*  material  with  the 
lowest  RF  loss,  Kel-F  trifluoro- 
ehlonK*thyleife  polymer,  with  its 
toughness  ami  elimensional  stabil¬ 
ity,  enables  the  antennae  insulator 
mount  shown  above  to  stand  up 
under  high  wind  and  sluK-k  loads 
and  other  physical  abuse  that 
eauseel  other  mounts  to  fail  after  a 
sh«)rt  time. 

The  dual  insulator-mount  and 
two  insulating  washers,  designed 
to  hold  a  “short”  and  "long”  aii- 


Be  Sure  to 
Get  This 
Handy 

Reference . . . 


Whether  you’re  hK>kmg  for  a 
soiiree  of  supply  of  a  particular 
Imsie  f«)rin  of  Kel-F,  a  fiiiisht*cl 
pnaluct.  or  a  r**pu1al»le  firni  t<» 
d«)  <‘ustuin  molding  or  fabricat¬ 
ing.  you'll  find  it  easily  in  the 
“Buyers  (iuide,”  just  off  the 
j)rt*ss.  Write  to  'IWhnical  Ser¬ 
vice  h»r  your  copy. 


tenna,  are  injection-molded  and 
used  by  the  .IFI)  Electronics  ('or- 
poration  of  Brooklyn,  N.  Y.  in 
|M)rtable  military  radio  receivers. 
The  complex  antennae  insulator, 
together  with  insulating  washers, 
are  produced  by  standard  pnx'e- 
dures  in  a  single  “slud,”  using 
multiple-cavity  molds. 

Kel-F  trifluorochloroethylene 
|K)lymer  was  s|K*cifie«l  for  this  criti¬ 
cal  application  on  the  basis  of  its 
uni(pie  combination  of  desirable 
pro|K*rties.  The  high  electrical  in¬ 
sulation  resistance  of  Kel-F  at  high 
and  h)w  tem|K*ratures  is  further 
enhanced  by  the  plastic’s  zero 
water  absorpti«>n  and  non- wetta¬ 
bility.  Since  Kel-F  remains  unaf¬ 
fected  by  sustained  exjxisure  to 
moistun*,  surface  elwtrical  los.ses 
are  eliminated.  The  non-wetting 
and  non-stick  pro|x*rties  of  this 
fluonx-arlxm  plastic  prevent  the 
formation  or  adhesion  of  conductive 
fungus  growths.  Kel-F  polymer 
also  extends  trouble- fr(*t*  o|x*ra- 
tion  of  the  part  by  eliminating 
(sjrrosion  ami  l(x>seuing  of  metal 
inserts  due  to  release  of  plasticizers. 


leading  moldert  and  ertrudert  tpaeiaiizs 
in/nhrirationo/  materials  and  parts  made 
o/  Kel-F.  .  ,  earh  month  this  column  will 
spotlight  sereral  of  these  companies  with 
their  principal  strrices  and  products. 


General  American  Transportation 
Corporation 

CIticaKo,  IN. 

Injection  Molding 
Compression  &  Transfer  Molding 
Electrical,  Electronic  Components 

A.  Gusmer,  Inc.  (Stalpic  Division) 

Woodbridge,  N.  J. 

Dispersion  Coating 

Nichols  Engineering  Company 

Stratford,  Coaa. 

Machining 

Liquid  Level  Gages  &  Glasses 

Santay  Corporation 

Chicago,  IN. 

Injection  Molding 

Electrical,  Electronic  Components 

Severna  Metals  Company 

L  Orange,  N.  J. 

Machining 

Sinko  Manufacturing  & 

Tool  Company 

Chicago,  III. 

Injection  Molding 
Electrical  and  Electronic 
Components 

Standard  Plastics  Company,  Inc. 

Attleboro,  Mast. 

Injection  Molding 

Electrical,  Electronic  Components 


For  complete  infer motkMi  regarding  any  item 
mentioned  m  D€SIGN  AND  PKOOUCTION  NIWS, 
otk  hr  detoded  APPUCATION  AEPOATS,  write 


I®®  CHEMICAL 
MANUFACTURING 
DIVISION 

M.  W.  KELLOGG 


KEU066 


pfliaian 

V  /  — 


Hs^isT  iss  He^pssrt 


"  Kegt\ter*td  uiiem^irk  for  1  he  W  Kellogg  i  ompany  ^  trifiuoruihlarorthylcne  polymers. 


OHMS 


Typ*  i  Brad- 
layoinatar, 
tingl*.  unit, 
witK  l!n« 
•wilcti 


Typ*  J  Bradl«yo)n*t*r  for 


Type  J  Brodleyometar,  of 


Type  i  Bradleyometer  in 

Uual  unit  ^ 

single  unit  construction,  j 

Type  J  Bradleyometer  in 

without  line  switch 

ADJUSTABLE  RESISTORS 

triple  unit  construction 

and  POTENTIOMETERS 

0  _ 

A 

^ -  -  . -  -  -  -  ■  ■  -  ■  .  . 

' ‘Z~-' 

the  dvol  typ*  construction, 
with  tin*  twitch 


tcr*w  driv*r  adjuitmont 
>yith  bushing  shaft ,iock 


During  monufoctur*,  th*  molded 
resistor  con  be  varied  in  resist¬ 
ance  throughaut  its  circumference, 
{kfter  molding,  it  is  unaffected  by 
temporatur*  or  moisture. 


SHAFT  ROTATION 


SHAFT  ROTATION 


/ 

_ 

QUALITY  CONTROLS  for  CRITICAL  CIRCUITS 

If  you  need  a  potentiometer  or  adjustable  re-  After  molding,  the  resistor  is  no  longer  affected 

sistor  that  is  not  affected  by  moisture,  cold,  or  by  heat,  cold,  moisture,  or  age.  There  are  no 

age,  specify  the  Allen-Bradley  Type  J  Bradley-  rivets,  nor  welded  or  soldered  connections, 

ometer.  It  is  not  a  film  or  paint  type  resistor.  The  shaft,  cover,  faceplates,  and  other  metal 

The  resistor  can  be  built  up  to  produce  any  parts  are  made  of  corrosion  resistant  metal, 

form  of  resistance-rotation  curve.  Let  us  send  you  the  latest  Bradleyometer  data. 


Allen-Bradley  Co.,  110  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 
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NEW  IRVINGTON  CLASS  “B”  INSUUTION 


IRV-O-BESTOS 


By  bonding  a  range  of  thicknesses  of  Quinterra  asbestos  to  various 
thicknesses  of  Mylar — a  tough,  strong  polyester  film  with  the  higliest 
dielectric  strength  known — Irv'ington  now  brings  you  a  line  of  Class 
insulation  that  balances  cost  and  properties  to  meet  your  needs. 
The  Mylar  gives  IRV-O-BESTOS  its  high  tensile,  tear  and  dielectric 
strength.  The  Quinterra  makes  for  ease  of  gripping — ^ives  added 
heat  stability  and  added  thickness  at  moderate  cost.  ^ 


U«k  f 

IttVItiOTOW 


Since  Quinterra  is  available  in  thicknesses  from  .003"  to  .015",  and  ' 
Mylar  from  .0005"  to  .007",  a  very  large  number  of  combinations  are 
available — in  duplex  constructions  or  in  triplex,  with  either  the 
Quinterra  or  the  Mylar  on  the  outside.  Whether  your  requirements 
arc  for  high  dielectric  strength,  or  for  added  thickness  at  low  cost, 
IRV'O'BESTOS  will  fill  your  needs. 

Mail  the  coupon  for  technical  dalu  and  samples  of  this  oiilstanding  new  Class  “B**  insulation. 

*i«hn('M«nvlll«  C*rs.  trademark 


INMIUTIIM  VARNISNft 
VAMIItMIO  UMMIC 
VAaNllNIO  PATII 
VAMIflllD  FIMMUS 

nneuntM  ti»nm 
cutu  ‘if*  wmATieN 


"du  r«<it  Irsdsattiffc 


Send  fhfs  convenfenf  coupon  now 

Irvington 

VARNISH  A  INSULATOR  COMPANY 

11  Argyle  Terrace,  Irvington  11,  New  Jersey 
Plants:  Irvington,  N.  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Varnish  &  Insnlstor  Company 
11  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen: 

Please  send  me  technical  data  sheet  ind  samples 
of  your  new  IRV*0-BESTOS  Class  “B"  insulation. 


Name . 

Company.. 

Street . 

I  City........... 


. . . Tide _ 
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WMt  swra  iafecmotieii?  Us*  post  cord  on  last  peso. 
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/f£SO\A 


HIGH 

SPEEG 

TOP 

PRODUCTION 


LOW 

COST 


UNIVIRSAl  NO.  lOa  HI'SNID  COIL  WINDIR  tpecifictlly  designed  for  spool-wound 
coils.  Hu  these  desirable  characteristics:  instant  starting  over-end  tension  . . .  will 
accommodate  wire  sise  from  No.  24  to  No.  42  (BfliS)  .  .  .  can  wind  two  coils  per 
head  simultaneously  .  .  .  winds  up  to  4700  rpm,  but  can  be  operated  at  650  rpm 
when  reauired. 


in  Coil  Winding  with  this  fast  machine 


This  is  the  coil  winder  that  does  it  fast  and  does  it  right. 

It  increases  the  operator  output  of  spool-wound  coils 
particularly  those  having  a  high  number  of  wire  turns.  It  is 
well  suited  for  winding  timing  motor  coils,  telephone  relays, 
small  motor  fields  and  other  coils  not  requiring  insulation 
between  layers. 

Wherever  it  has  been  put  to  work  the  result  has  been  greater 


operator  and  machine  efficiency.  The  operator  can  supervise 
several  heads  simultaneously.  Winding  and  handling  time  can 
be  synchronued  so  that  there  is  no  unproductive  waiting  time. 

OnAllS  YOURS  POR  TNI  ASKING.  You’ll  want  to  know  more 
about  the  Universal  No.  102  Coil  Winder  because  everything 
you  learn  will  lead  to  greater  winding  efficiency.  Your  copy 
of  Bulletin  102-H  will  go  in  the  mail  the  day  we  get  your 
request. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605,  ProvidoncG  1,  R.  I. 

Chicago  offico  ond  Domonstrotion  Room,  9  So.  Clinton  St.,  Chicago  6,  III. 


For  winding  coils  in  quantity 
occuratGly  .  .  .  automatically 
usG  Univortal  Winding  MachinGs 


Waat  totanaattM?  Um  awt  aar4  m  tmt  pat*. 
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fortiQl  A*Miiibli««  CowrtMy  of  Hofmofic  Sool  Pro^vcH  Co. 


Now  4  D-H  Special  Alloys  Cover 
Most  Glass-to-Metal  Sealing  Needs 

From  a  single  source,  the  Driver-Harris  Company,  you  can  now  obtain  metal 
alloys  to  meet  your  glass-to-mctal  sealing  needs  for  both  hard  and  soft  glass. 


NEW  ALLOY  THERLO'*'  This  cobalt,  nickel  iron  alloy, 
possesses  ideal  properties  for  sealing  hard  or  thermal 
shock  resistant  glass.  It  matches  such  commercial  hard 
glasses  as  Corning  7052  and  7040  in  expansivity  from 
BO’C  to  the  annealing  point.  It  produces  a  permanent 
vacuum-tight  seal  with  simple  oxidation  procedure  and 
resists  attack  by  mercury.  Readily  machined  and  fab¬ 
ricated,  it  can  be  welded,  soldered  or  brazed. 

DRIVER-HARRIS  142  AUOY  contains  42%  nickel.  This 
is  the  standard  alloy  for  sealing  into  sealed  beam  auto 
lamps  using  (Corning  776  glass.  Used  with  a  borated 
copper  coating,  it  is  the  accepted  seal  for  incandescent 
lamps  and  radio  tul)es  and  matches  8160  glass. 


DRIVER-HARRIS  52  AUDY  contains  .50%  nickel.  It  pro¬ 
vides  a  slightly  higher  coefficient  of  expansion  than  the 
D-H  142  alloy  and  seals  successfully  with  0120  glass. 

DRIVER-HARRIS  146  ALLDY  contains  46%  nickel.  It 

offers  special  expansion  properties,  which  permit  seals 
with  ceramic  coated  materials  as  shown  above. 

Manufactured  to  the  same  high  standards  that  have 
made  Driver-Harris  the  leader  in  special  purpose  al¬ 
loys  for  more  than  40  years,  these  alloys  are  available 
as  rod,  wire,  .strip,  sheet  foil  —  and  in  special  sha|>es. 
They  enable  you  to  meet  your  specific  sealing  needs 
from  a  single  source  —  so  why  not  consult  us  today. 


Also  solo  producors  of  Nuhromo*,  Acfvanco*  and  Karma* 

'  Driver-Harris  Company 

i  HARRISON,  NEW  JERSEY 

■RANCMIS:  Ckkof*,  Dsfrait,  l*s  Anf«l««,  S«m  Froncitc* 

bi  Conadoi  TIm  ».  GKMNG  WIRC  COMFANY.  Ud..  HonriNon.  Ontario. 

MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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Want  mort  intofmatlen?  Um  post  cord  on  last  paa*. 


THEY’RE  MADE  OF 


BERYLCO 


BERYLLIUM  COPPER 


When  you  discard  a  tin  can,  you  may  not 
think  you're  throwing  away  a  precision 
device,  but  you  are.  All  parts  of  a  can 
must  be  accurately  formed  to  within  one 
ten-thousandth  inch,  otherwise  leokage 
and  spoilage  will  result. 

The  flat  and  bevel  gibs  shown  here  are 
used  on  a  bodymaker  producing  12  and 
6  oz.  spray  cans.  Twenty-six  dies,  each 
guided  by  similar  Berylco  gibs,  turn  out 
100  con  bodies  per  minute.  Tolerances  are 
so  critical  that  gib  wear  af  less  than  .001 ' ' 
can  cause  trouble.  Production  stoppages 
pile  up  headaches,  and  thousands  of 
cans  can  be  ruined  through  corrosion. 

Gibs  machined  from  Berylco  #25  bar 


stock  hove  now  been  employed  for  the 
"SPRA-TAINER"  bodymaker  twice  as  long 
os  any  previously  used  moterial,  and 
there  have  been  no  shutdowns.  The 
superior  wear  resistance  of  Berylco  is 
due  not  so  much  to  its  heat-treatable 
feature — work-hardening  alone  is  suffi¬ 
cient — as  to  its  dense,  less  porous  struc¬ 
ture,  vrhich  reduces  friction  ond  mokes 
lubrication  less  critical.* 

Wear  resistance  is  only  one  of  the  many 
desirable  engineering  qualities  of  Berylco 
beryllium  copper.  Its  unique  combination 
of  such  properties  as  strength,  conductiv¬ 
ity,  elasticity  and  fatigue  resistance  has 
enabled  designers  to  convert  difficult  or 

*0oYo  Crown  Con  Co.fOtv.  C.  C.  S  $.  Co.),  Philo.,  Pa. 


"impossible"  jobs  into  standard  produc¬ 
tion  items. 

As  tlie  world's  largest  producers,  we  will 
be  glod  to  help  you  include  beryllium 
copper  in  your  plans  for  the  future.  For 
sample  material  or  engineering  assistance, 
call'  or  write  any  of  the  offices  below. 

VALUABLE  ENGINEERING  INFORMATION 
on  Berylco  beryllium  copper  is  con- 
toined  in  o  series  of  technical  bulle¬ 
tins,  published  monthly.  To  receive 
your  copy  regularly,  write  on  your 
business  letterhead. 

TOMORROW’S  PRODUCTS  ARE  PLANNED 
TODAY— WITH  BERYLCO  BERYLLIUM  COPPER 


BERYLC^  THE  BERYLLIUM  CORPORATION 


DEPT.  3H,  Reading  21,  PENNSYLVANIA 

New  York  •  Springfield,  Mass.  •  Rochester,  N.  Y.  •  Philadelphia  •  Cleveland  •  Dayton  •  Detroit  •  Chicago  •  Minneapolis  •  Seattle  •  San  Francisco  •  Los  Angeles 

RepresenfofiVes  in  prmeipal  world-trad*  centers 
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Want  more  ieformotioe?  Use  post  cord  oe  lost  page. 
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CEBM®' 
same  basic 
,  been  s'®®' 

^onucco^c- 

rtafledbietesi- 
jpliehed  ovei 
,^e.tabU.ht^ 

thicknesseetc 

,e  lalinqe  m  * 

•  l^OO 

«ae  lio®  V 


GENERAL  PURPOSE  DISC  CERA- 
MICONS  have  low  series  induct¬ 
ance  which  assures  efficient  high 
frequency  operation.  They  are 
made  in  sizes  from  Vu"  to  Va" 
diameter,  and  in  capacitance  val¬ 
ues  ranging  from  10  mmf  to  .02  mid. 


A4ain  OWkt:  IRIi,  PA. 

$«f*f  Offioi  CNfNd*,  N.  i.  •  PMIod«lpMo,  Po.  •  Iwffalo,  N.  Y.  •  Chicago,  Ml. 
Dalroil,  Midi.  •  Cmdraiofi,  Ohio  •  lot  Angalat,  CoKf. 

Foclorfai-  nil,  PA.  •  LONDON,  INOLAND  •  TOtONTO,  CANADA 


Wont  mgri  Infgrmotioii?  Um  pgit  cord  M  M$t  po9« 
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DISC  CEIIilUNICONS 


( 

*^HlPeRATOI« 

COMPENSAriiiQ 

‘'“bca  value  ntv  "PO'- 

cot^ormonce  to 

Tubular  Cerr^  ®^^cations 


mil  coapoa.a/.  an  Blockad  by  laadiag  alactroaie  ditiributori  avarywban. 

ERIE  RESISTOR  CORPOIIATION  .  .  .  EIECTIONIC&  DIVISION 
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to  acccivl  .0»f  t.OTi* 

\  t  f.ony  wtota  t*»i5 


U01  .Off  *.fXjf 

■  .Oft?*  •.uLV  SOiClB  1*11 


MOii  to  aicim  .0?0*  »  citM*i«vi  mni  » 

ii9i»*  liKAtiNft  i»»ft  !/»»•  e«a. 

iMaCAOlO  iUXIMb 

lotcaaMCi  - 
tjiACitais  t.OP*..* 


liOTS  to  iiUCivi  .019'  TO  .02ft* 
«  .Oft?*  •.005*  SOiMM  T«ic4 


^'UOTft  Mill  ailLtVt  STMAAUD 

•  !•*«  Vie*  aaourt  Ltc*iiMb 
luft  M%  wfil  *s  MCtJNTlM* 

l**S  ON  CTS  tvn  aNS  TWiSTtO  OCNtMAi  roioaNCC  • 
CAM  MMa<itD  CONtaoi.  OlCtMAlS  t.OOV 
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CHICAGO  TELEPHONE  SUPPLY 


Type  U70, 3/4"  diameter  mini- 
aturiied  variable  composition 
resistor  with  special  printed 
circuit  terminals.  Wattage  rat¬ 
ing:  .3  watt  for  resistances 
through  10,000  ohms,  .2  watt 
with  350  volts  maximum  across 
end  terminals  for  resistances 
over  10,000  ohms. 


Type  U45, 15/16"  diameter, var¬ 
iable  composition  resistor  with 
blade-type  printed  circuit  ter¬ 
minals.  Wattage  rating:  1/2  watt 
for  resistances  through  10,000 
ohms,  1/3  watt  for  resistances 
over  10,000  ohms  through 
100,000  ohms  and  1/4  watt  with 
500  volts  maximum  across  end 
terminals  for  resistances  over 
100,000  ohms. 


TypeGC-U45, 15/ 16"  diameter, 
variable  composition  resistor 
with  blade-type  printed  circuit 
terminals  same  as  U45  except 
with  attached  SPST,  3  ampere, 
1 25  volt  “GC”  type  switch.  Also 
available  with  type  "WF”, 
DPST,  3  ampere,  125  volt 
switch.  (Variable  resistor  type 
WF-U45.) 


m 


;•  ■ 


in  *./ 


Speer  fixed  carbon  resistors  are  made  and 
color-coded  in  compliance  with  RTMA  and 
Jan-R-11  standards.  This  helps  your  employees 
to  avoid  errors— to  use  the  right  resistor  for  the 
circuit  every  time. 

Speer  resistors  are  made  better  —  are  the  right 
resistors  for  every  circuit.  By  using  very  high 
pressure  to  create  an  inseparable  lx)nd  between 
the  protective  phenolic  shell  and  the  carbon 
core,  Speer  gives  its  resistors  these  important 
advantages: 

1 .  More  efficient  heat  transfer. 

2.  Greater  ability  to  sustain  overloads  for  long 
periotls  of  time. 

3.  Uniform  diameter  resistive  element  for  the 
entire  length  of  the  resistor,  which  eliminates 
weak  points  and  potential  buni-outs. 


4.  Uniformly  thick  protective  covering  over  the 
entire  length,  which  eliminates  low-voltage 
breakdown  between  resistive  element  and 
adjacent  conductor  —  makes  for  minimum 
change  in  resistance  when  subjected  to  ad¬ 
verse  humidity  conditions. 

All  shipments  of  Speer  resistors  are  given  nu¬ 
merous  tests  for  resistance  rating,  and  are 
backed  by  a  minimum  resistance  change  when 
exposed  to  an  accelerated  ten-day  humidity  test. 
Speer  manufactures  a  complete  line  of  J*,  1  and 
2  watt  resistors  in  all  standard  values  from  10 
ohms  to  20  megohms.  Non.standard  values  are 
available  for  s{K‘cial  applications. 


Write  today  tor 
year  from  copy  ^  Spoor 
Koalster'a  now 

eomploto  catalog  __ 


SPEER  CARBON  COMPANY 

St.  Motyt,  Ponnsylvonia 
Other  Divisions:  Jeffers  Electronics 
International  Graphite  &  Electrode 


Wont  more  informationt  Us*  pest  cord  on  tost  pog*. 
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Xhkn  look  at  these  parts  ...  all  punched  from  Taylor  Vulcanized 
Fibre  or  laminated  Plastics.  They  are  typical  of  the  wide  variety 
of  shapes  and  sizes  that  can  be  economically  produced  to  close 
tolerances. 

When  you  u.se  Taylor  Vulcanized  Fibre  and  Laminates  for  your 
punched  parts,  you  have  a  wide  range  of  physical,  electrical  and 
mechanical  properties  to  choose  from.  Vulcanized  fibre  can  be  fur¬ 
nished  in  sheets,  rolls  and  rods , . ,  laminated  plastics  in  sheets, 
tubes  and  rods.  A  variety  of  colors  and  finishes  is  available. 

For  switch  insulation,  brush  holders,  arc  barriers,  refrigerator  latch 
gaskets,  shielding,  relay  covers,  armature  slot  insulation,  luggage 
reinforcing  strips,  and  washers . . .  just  to  name  a  few  applications 
...  be  sure  and  investigate  the  advantages  of  Taylor  materials  for 
making  punched  parts.  ’ 

A  Taylor  Engineer  will  be  glad  to  help  you  pick  the  grade  of  Vul¬ 
canized  Fibre  or  Phenol,  Melamine  or  Silicone  Laminated  Plastics 
that  are  best  suited  to  your  particular  requirements. 

Taylor  Fibre  Co.,  Norristown,  Pennsylvania— 1.^  Verne,  California. 


TAYLOR 


Laminated  Plastics 
Vulcanized  Fibre 


ELECTRONICS— 4u9ust,  1953 


IF  YOUR  PROBLEM  CONCERNS 
ELECTRICAL  INSULATING 
MATERIALS..  .liAFA*s  Your  Saiiifiaii... 


Helping  manufacturers  in  the  selection  and  application  of  all  types 
of  electrical  insulating  materials  for  many  years  has  given  your  IWI 
Representative  a  store  of  practical  experience  that  would  be  difficult 
to  match  in  the  industry.  Also  at  his  command,  and  yours,  are  the 
research  and  engineering  departments  of  the  leading  insulation  manu¬ 
facturers  which  IWI  represents.  All  of  this  **  know-how”  is  at  your 
disposal — to  help  you  choose  exactly  the  right  product  for  the  job, 
no  matter  how  special.  Your  inquiries  are  solicited — any  time, 
without  obligation. 


A  COMPUn  LINI  OP  AU 
THBI  PRODUCTS  IS  IN  STOCK 
^RIADY  FOR  SHIPMiNT 


Varnished  Cambric  Products 
Insulating  Paper 
Varnished  Tubing 
Saturated  Sleeving 
Insulating  Varnish 
Vulcanized  Fibre 
Phenolite 
Fibre  Wedges 
WoodWed^ 

Built-up  Mica  Products 
Asbestos  Insulation 
Woven  Glass  Insulation 
Pressure  Sensitive  Tape 
Colton  Tape 
Cotton  Sleeving 

Commutators  Built  To  Specihcstions 
Teflon  j 

SIH^  Resins  J 

Silicone  Insulations  Ba! 


IF  IT’S  ELECTRICAL  INSULATION 
YOU  CAN  GET  IT  FAST  FROM  IWI 


IMMEDIATE  SERVICE  „  warehouse  , 

production  lots  and  seldom-used  items  from  IWI. 

TOP  QUALITY  PRODUCTS 


only  ore  sold  by  IWI  —  nationally  edver< 
Used  and  used  by  leading  electrical  manufacturers  everywhere. 
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Hiperthin*  Cores . . . 

newest  approach  to  electronic  circuit  designs 


New  circuit  designs,  often  making  it  possible 
to  replace  tubes  in  amplibers,  computers, 
modulators  and  similar  electronic  equipment, 
are  being  developed  through  the  use  of 
Westinghouse  Hiperthin  Cores. 

An  entirely  new,  thin  magnetic  material, 
capable  of  retaining  its  desirable  qualities  even 
when  rolled  as  thin  as  ^  mil,  is  the  reason. 

Compounded  of  grain>oriented  silicon  or 
nickehiron  alloys,  it  combines  the  fast  response, 
high  permeability  and  low  coercive  force 
needed  in  vhf  circuits.  Non-deteriorating,  it 
eliminates  the  periodic  replacement  problem 
encountered  with  tubes,  assuring  sustained  and 
accurate  performance. 

To  manufacture  the  new  core  economically, 
•Trade  Mark 


Westinghouse  engineers  devised  new  produc¬ 
tion  methods.  The  illustration  above  shows  a 
core  being  subjected  to  an  electronically 
controlled  spot  weld,  after  being  wound.  New 
techniques  have  also  been  developed  for  effec¬ 
tively  insulating  the  turns,  and  for  annealing 
the  metal  on  a  ceramic  form  as  a  unit  to  insure 
permanent  stability. 

All  your  core  requirements . .  .whether  they’re 
for  electrical  or  special  electronic  applications 
. . .  can  be  met  best  by  engineers  who  know  and 
understand  your  problems.  For  further  infor¬ 
mation  write  for  reprint  No.  4866,  Progress 
in  Core  Material  Jor  Small  Transformers. 
Westinghouse  Electric  Corporation,  P.  O.  Box 
868,  Pittsburgh  30,  Pennsylvania.  J-70676 


you  CAN  6E  SURE  •  ••  IF  n& 

\^^di^ouse 


n 
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Want  mart  information?  Um  aatt  card  on  last  aago. 


PERFECT 


TYPE 

2003 
FREQUENCY 
STANDARD 

The  Type  2003  contains,  In 
addition  to  the  tuning  fork, 
all  circuit  components  which 
are  selected  or  critical. — The 
tube  and  remaining  compo¬ 
nents  —  three  resistors  and  two 
.01  capacitors  —  are  external 
and  can  be  laid  out  and  Inte¬ 
grated  with  your  equipment. 


I  A /so 

TYPE 

9 


W'xl’/a") 

COMPIETEIY  SELF-CONTAINED 
INCLUDING  VACUUM  TUBE 


TUNING  FORK  STANDARD,  hermetically  sealed. 

SIZE  —  4!  2  inches  long.  l’/2  inches  diameter. 

SIMPLE  EXTERNAL  CIRCUIT,  1  tube,  3  resistors, 

2  capacitors. 

TUBE  —  Choice  of  12AT7,  6201,  5751,  6BF7, 

6BG7  or  6021. 

POWER  REQUIRED,  75  to  300  V  at  1  to  5 
m.a.  —  6.3  V  at  300  or  350  m.a. 

AVAILABLE  —  in  400  or  500  cycles 
ACCURACY  guaranteed  to  .002%, 

15°  to  35°  C. 

Write  tor  descriptive  literature, 
specifying  Type  2003. 

Manufacturer  of  high  precision 
frequency  and  timing  instruments 
controlled  by  tuning  fork  oscillators. 


American  Time  Products,  tnc. 


580  Fifth  Avenue 


new  YerkSh.N.Y. 


OmATING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 


71 


Want  men  infonnalion?  Um  post  cord  on  last  page. 
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Look  To  Polarad  For 


SisiMI 

UIm 

•ratiMi  •!  c« 
(t«tt  pattTw) 
SyttMit. 


•«ilt  tn  3"  •Mlllatcop*  f«r  wwlfrtiiB 
ontpMt  si«iMil*  aiMl  f*r 
■naintciMiK* 

SimpI*  adjuttmcnt  c«iitr«lt  far  all 
oartpMt  p«Im«  pa  fraat  papal 


Slaadard  ITMA  coaipatita  VIdaa  Sla* 
nail — 3  aatpati  3  vaHi  iKraii  7S 
ahmt. 

Ovarall  raiaintiop  300  linat 

linaar  kith  daflnltian' tail  pattara  far 
lakamtary  and  tadaitrial  ata 

taH  caataiaad  mpnlatad  and  hipk  aalt* 


MONOSCOPE  SIGNAL  SOURCE  SYNCHRONIZING  GENERATOR 

Modal  rT<l02  Modal  PT-101 


faafwrai; 

Spaclal  Sync  lapnrotar  far  TV  ilpnali 

5"  cathada  ray  tuba 

Slanal  colibratian  accuracy  2^ 

Larpa  borixantal  appanilan  amplHIco* 
1100—24  tuba  diainatart 

Frapuancy  roipania  4  me  £  3  db,  40  cpi 
ip.  wava  laii  tban  34b  tilt 

Fartablo  initrumant  that  may  bo  rack 
mount  ad 
Ufoi; 

Oanarnl  purpota  atcillaicapa,  aipoclally 
datianW  far  VIdaa  Wava  form  anal* 
yell 


Manachroma  ond/ar  color  lianall  par 
FCC  and  NTSC  itandardi 

Raialution,  4S0  linai  or  battar 
12"  Kinatcapa 

Fartabla  initrumant  that  may  ba  rack 
mauntad 

Horixontal  and  vortical  linoarlty  axcal* 
loot 
Uiai: 

Hiah  Fidality  Pictura  Manitar-Studia  or 

labarotary 

Uia  with  itorapa  and  travalinp  wava 
tubat 


Modal;  Output  voltapa  Oafpot  carranf 
FT-110  400-4SOV.  2S0-S00Ma 

PT-in  2S»>30OV.  100^00  Mo 

PT<1110  2S0-30OV.  100^00  Ma 

n-112  2S0-300V.  ISO-tOOMa 

Faaturoi; 

llactronicolly  rapulatod  pawar  luppllai 
Rippio  loM  than  30  mv.  pooh  to  paak 

Rack  mauntinp— dlibpan  canttractlan  ■■ 
all  parte  raadily  occailibla 

Contarinp  currant  far  T.V.  applicatiaa 


a 


t 


WORKMANSHIP 

WoricmamMp  it  of  o  quality  witli  tho  Mfhtst  txht* 
iuf  proAiction  stondords  ond  bust  imtninMnt  oloc’ 
trank  proctkot  condstont  wMi  tho  bitondMl  uso  of 
tko  Horn  os  0  tontinoous  duty  voHoft  raquiotid 
powur  wppiy.  OH  Mod  popof  (ondonson  ond  ra* 
thtoT'boord  ramtructlon  ora  indudod  in  tho  dosifn. 


LABORATORIES 


131-38  SANFORD  AVENUF  •  FLUSHING  55,  NEW  YORK 


•0 
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t 

Waldes  Truarc  Ring  Saves^.84  Per  Unit, 

Cuts  Labor-Time  and  Materiais  in  Hydraulic  Packing  Unit 


0|_Q  5TYLI  Stuffing  box  requirod  tkillod  worker  to  install  packing 
rings  one  at  a  time,  then  adjust  packing  glands  by  trial  and  error. 
Disassembly  was  equally  difficult,  time-consuming  and  costly. 


NEW  Monopak  Cartridge  is  smaller,  lighter,  streamlined  and  in¬ 
stalled  with  one  Truarc  Retaining  Ring.  Disassembly  and  reas¬ 
sembly  with  new  cartridge  takes  unskilled  worker  just  1  minute. 


Hydraulic  Accessories  Company  of 
Van  Dyke,  Michigan,  uses  a  single 
Waldes  Truarc  Inverted  Ring  (in¬ 
ternal  series  5008  )  to  hold  Mono¬ 
pak  Cartridge  in  cylinder  head. 

New  design  eliminates  costly  ma¬ 
chining  and  saves  2  Vs  lbs.  of  mate¬ 
rial.  Re-design  with  Waldes  Truarc 
Retaining  Ring  reduces  stuffing 
box  diameter  from  SVi*  to  2%", 
and  reduces  length  from  5  Vs'  to 
4%'.  Allows  savings  in  assembly, 
adjusting  and  testing. 


Niw  aisiaN  asiNS  waiais  TRaaic  rim 
MRMITTIt  TNISI  SAVINRS  RIR  MNIT 

MAONNI  Tim  SAVOi 

Chucking,  facing  and  boring  ...  $  .72 
Drilling  ond  tapping  3  kolat  .  .  .18 

Drilling  and  cowntarboring  3  holat  .12 

Auambling,  adjusting,  tasting  .  .  .  .90 

MATIRIAl  SAVtti 

1 M  lbs.  cost  iron . 30 

M  lb.  brant# . 23 

3  studs . 3* 

3  nuts . 03 

TOTAl  $a.t4 


Waldes  Truarc  Retaining  Rings 
are  precision-engineered  . . .  quick 
and  easy  to  assemble  and  dis¬ 
assemble.  Always  circular  to  give 
a  never-failing  grip.  They  can  be 
used  over  and  over  again.  There’s 
a  Waldes  Truarc  Ring  to  answer 
every  fastening  problem. 

Find  out  what  Waldes  Truarc 
Retaining  Rings  can  do  for  you- 
Send  your  blueprints  to  Waldes 
Truarc  engineers  for  individual  at¬ 
tention,  without  obligation. 


For  prscisioii  kitoniii  grooving  snd  undorcutting . . .  WsMos  Tnisrc  Broovlng  Tool. 


SEND  FOR  NEW  CATALOG  ^ 

WALDES 

TRUM 


.h..*  Waldos  Koblnoar,  Inc.,  47-10  Austol  M«c#,  L.  I.C.  1,  N.  Y. 

TIoas#  sand  m#  th#  now  Waldos  Truorc  Rotaining  Ring 
catalog. 

I  (Rlooso  print)  .  bjS 


I  Noin#. 
-  ■ 


RETAINING  RINGS 

WALDES  ROHINOOR,  INC.,  LONG  ISLAND  CITT  1,  NEW  YORK 
-•ISIS  Ttvssc  sirtioiss  sisst  t*s  ritiss  sit  ssotictis  st  o«i  os  ooss  or  tsi  roiiooiss 


Company... 


Rusinosi  Addrost.. 


Zeno _  Slot#. 
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Wont  moro  inlormotion?  Use  post  cord  on  lost  pogo. 


For  every  Electrical  need 

QUGOK  General 

»EIECnHCU. 


MFIS.  ELECTRICAL  APPARATUS 


MINING-EARTH  MOVING 


MUNICIPAL 


RAILROADS 


SHIPBUILDING-SHIPYARDS 


\ I 
%\ 

> 


GEHER/IL  C/IBLE 

Executive  Offices:  420  Lexington  Avenue,  New  York  17,  N.  Y. 
Soles  Offices  in  Principal  Cities  of  the  United  States 


B2 


Want  more  informotion?  Use  post  cord  on  tait  pogt. 


August.  1953  —  ELECTRONICS 


Cable  >555^ 


Copper,  bronze  and  aluminum  conductors 
in  thousands  of  different  sizes  and  types  of 
product.  Constructions  and  insulations 
of  every  modem  variety. 


This  is  General  Cable,  a  prime  source  of 
supply  for  everyone  who  generates  electricity, 
distributes  electricity  or  utilizes  electricity. 

Whatever  your  electrical  wire  and  cable  / 

need,  whenever  you  need  it— say  “General  /ONE  Source  of 

Cable”  to  your  purchasing  agent,  your  /  Complete  Supply 

distributor— or  call  on  the  nearest  / 

General  Cable  office.  /  ONt  Completeness 

/  of  Service 

/  ONE  Standard  of  Quality 


For  Qukk«r  Servic*  Anywhere  In  the  United  State*... General  Cable  maintains 
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Want  mor*  Infemotlea?  Us*  post  card  oa  lost  pog*. 


WESTON 


MKROAMPEMS 


..outward  evidence 
of  the  high  quality 
built  ivithin 

fine  electronic  equipment 


Available  in  all  types,  sizes 
and  ranges  jor  all  electronic 
and  electrical  applications. 
Send  for  the  Panel  Instru¬ 
ment  bulletin. 


WttfCm  fLECTRICAL  INSTRUMENT  CORPORATION.  614  FrclinghuyMn  Avenue.  Newark  5.  N. 
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are  Adlake  Mercury  Relays 
saving  money  for  American  Industry? 


Today,  ADLAKE  Relays  are  increasing  efficiency  and 
assuring  dependable  operation  in  timing  and  control 
circuits  in  many  of  the  most  exacting  installations  in 
industry!  They  are  saving  money  by  doing — year  in 
and  year  out — the  jobs  that  conventional  relays  can 
do  in  an  uncertain  manner  at  best! 

For  instanco,  ADLAKE  Relays  have  proved  their  ability 
to  stand  up  under  the  most  adverse  conditions  of  tem¬ 
perature  and  moisture.  Their  time  delay  characteristics 
are  fixed  and  non-adjustable  .  .  .  normal  line  voltage 
fluctuations  or  ambient  temperatures  firom  —38.8°  to 
200°  F.  have  no  material  efifei^  on  these  characteristics. 

Yo»,  in  chick  incubators  or  diesel  locomotives . . .  wher¬ 
ever  sensitivity  and  dependability  are  required  .  .  . 
ADLAKE  Relays  can  be  counted  on.  Send  for  complete 
Relay  catalog  today  .  .  .  The  Adams  &  Westlake  Com¬ 
pany,  1171  N.  Michigan,  Elkhart,  Indiana.  In  Canada, 
write  Powerlite  Devices,  Ltd.,  of  Toronto. 


EViRY  ADLAKE  RELAY  IS  TESTED— 

AND  GUARANTEED— TO  MEET  SRECIFICATIONSi 


Type  1 040-44  ADLAKE  K•lay . . .  ovailabk  wHk  Km*  d«lay 
or  load  footurot  and  •Hltor  normally  opon  or  normally  doMd 


COMPANY 


'  Adams  &  Westlake 

JtMWWMd  WST  •  IMNART,  INDIANA  •  Now  Vorli  •  CMcofo 
Moiioloclyroro  of  ADLAKE  HormolkoNy  Soolod  Morewry  Roloyo 
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Wool 


IS 


Ever  See  Our  50,000  Watt  Conglomerator? 


It  doesn’t  put  out  quite  50,UU0  watts  and  it's  only  the 
seventh  cousin,  twice  removed,  of  an  electronic 
brain.  Hut  every  one  of  its  precision-made  parts  ful- 
hlls  a  vital  function  in  military  or  civilian  electronic 
apparatus  of  one  type  or  another. 

As  the  Conirlomerator  clearly  demonstrates,  too, 
I  cinite  is  ecjuipped  to  manufacture,  assemble  and 
wire  tf)  your  specifications  a  wide  variety  of  connec¬ 
tors,  sockets,  mountings  and  other  electrical  parts  for 


use  in  electronic  apparatus  of  all  types. 

With  our  own  molding  facilities  for  thermoplastic 
materials  as  w  ell  as  volume  production  eijuipment  for 
metal  stampinir  and  fabricating,  L^cinite  is  ready  to 
supply  any  need  for  metal  or  metal-and-plastics 
assemblies. 

I  he  specialized  abilities  and  experience  of  tbe  Com¬ 
pany’s  own  staff  of  design  engineers  are  available  for 
work  on  special  problems. 


The 

UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  Unitcd-Carr  Fastener  Gorp. 


Sp^rialintt  In 

ELECTRICAI.  ASf«EIMBLIES, 
RADIO  AND  AUTOMOTIVE 
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Wont  inor*  Information?  Um  post  card  on  lost  paga. 
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It’s  a  long  way  from  crystal  and  cat  whisker  to  UHF  and  TV 
. . .  and  design  changes  never  stop.  That’s  why  it  pays  to  have  your 
fastening  methods  checked  by  trained  specialists . . .  constantly. 

United-Carr  offers  you  ir  Complete  engineering  and 
design  service  it  Complete  facilities  for  volume  produaion 
of  specialized  fasteners  and  allied  devices,  it  Wide  experi¬ 
ence  with  the  top  manufKturers  of  electronic  equipment, 
automobiles,  aircraft,  appliances,  furniture,  it  'Die  varied 
technical  knowledge  of  all  our  divisions  and  subsidiary 
companies  combined  ...  to  help  you  cut  costs,  speed  assembly, 
improve  produa  performance. 

Call  your  nearest  United-Carr  field  engineer  before  your  new 
produCT  designs  crystallize.  It  is  in  this  all- 
important  planning  stage  that  you  can  make 
the  most  effeaive  use  of  our  special  services. 


ASTENERS 


UNITED-CARR  FASTENER  CORP.,  CAMBRIDGE  42,  MASS. 


Want  mof«  informatien?  Um  pott  card  oa  lott  pog*. 
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Electrical 

Insulation 

Headquarters 


place  the  responsibility 
for  your 

electrical  insulation 


MIRAGLAS  VARNISHED 
TAPES,  CLOTHS  AND 
SIEEVINGS  •  MIRAGLAS 
TAPES,  BRAIDED  SLEEVINGS 
AND  TYING  CORDS  • 
MIRAClAS  SILICONE 
TREATED  CLOTHS,  TAPES 
AND  TUBINGS  •  MICA  TAPES. 
CLOTHS  ANO  MICA- 
FIBERGUS  COMBINATIONS* 
FIBRE.  PHENOL  FIBRE  ANO 
MIRALITE  POLYESTER 
RESIN  SHEET  INSULATING 
PAPERS-OURO.  FISH, 
PRESSBOARD,  ET».  • 
VARNISHED  CAMBRICJAPES, 
CLOTH  ANO  SLOT 
INSULATIONS  •  COTTON 
TAPES  ANO  SLEEVINGS  • 
TWINES  ANO  TIE  TAPES  • 
ASBESTOS  TAPES,  SLEEVINGS 
AND  CLOTH,  TRANSITE  ANO 
ASBESTOS  EBONY  • 
ARMATURE  WEDGES  AND 
BANDING  WIRE  •  VARNISHED 
TUBINGS,  HYGRAOE, 
MIRAGLAS,  HYGRAOE  VF, 
MIRAGLAS  SILICONE  • 
THERMOFLEX  ANO  FLEXITE 
EXTRUDED  PLASTIC  TUBING 
PERMACEL  MASKING 
TAPES  AND  ELECTRICAL 
TAPES  •  BI-SEAL,  Bl  PRENE; 
FRICTION  TAPES  ANO 
RUBBER  SPLICE  • 
COMPOUNDS- 
TRANSFORMER,  CABLE 
FILLING.  POTHEAD,  ETC.  • 
INSULATING  VARNISHES  OF 
ALL  TYPES. 
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A  few  false  prophets  have  said  that  tape 
recording  will  replace  discs  entirely. 
But  don’t  be  deceived  by  such  assumptions. 

Sales  figures  prove  that  the  use  of  presto  discs  has  shown  a 
steady  increase  during  the  past  year.  They  prove  something 
else,  too . . .  that  more  broadcasters,  recording 
companies,  and  schools  prefer  presto  to  any  other  disc. 

The  reason  is  plain  . . .  presto  discs  are  manufactured 
from  superior  aluminum  and  finer  lacquer  . . . 
produced  in  the  world’s  most  modern  disc  plant 
.  .  .  and  inspected  and  selected  for  quality. 

.  Yes,  the  use  of  presto  discs  is  going  up 

not  down  . . .  and  presto  “Green  Label’’  brand 
are  flying  highest  of  all. 


J 

J  PARAMUS.  NCW  JPRSEY 


RECORDING  CORPORATION 


PARAMUS,  NEW  JERSEY 
EXPORT  DIVISION  25  Warren  Street,  New  York  7,  N.  Y, 

CANADIAN  DIVISION:  Walter  P.  Downs,  ltd..  Dominion  Square  Bldg.,  Montreal 


.UFACTURER  OF  PRECISION  RECORDING  EQUIPMENT  AND  DISCS 


&ihe 

ELECTRICAL 

CONNECTOR 

MONEY  CAN 


•  MeUfurc-Proof  •  Radio  Qwiot  •  Singlo  Pioco  IntorH  • 
Vlbrofion-Preof  •  Light  WoighI  •  High  Iniulotien  Rotittanco 

•  High  Roolttonco  lo  Pool*  and  Oilt  •  Fungus  RosislanI  • 
iaty  Astombly  and  Disatsombly  •  Fowor  Ports  than 
any  oHior  Connoctor  •  No  additional  soldor  roguirod. 


SciMl.KX  ASSURES 
YOU  PEAK  PROTECTION 


AGAINST  CIRCUIT  FAILURE 


When  operating  conditions  demand  an 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements, 
always  choose  Bendix  Scinflex  Electrical 
Connectors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  i^  one  of 
our  contributions  to  the  electrical  con¬ 
nector  industry.  The  dielectric  strength 
remains  w’ell  above  requirements  within 
the  temperature  range  of  —67^  to 
-i-275°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  pan  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Connectors  and  get  this  extra 
protection.  Our  sales  depanment  will 
be  glad  to  furnish  complete  information 
on  request. 


SCINHEC 

ELECTRICAL 

CONNECTORS 
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August.  1953  — ELECTRONICS 


SCINTILLA  MAGNETO  DIVISION  •! 

MOMY,  mw  YORK 

EiNtt  iilm:  Mi  litarMM  OIsWm.  72  nilk  knmm.  Not  Twk  II.  N.  T. 


fACrORY  UMKH  OfFKCS:  IIS  1.  PravidmKia  Avo..  ■urhonli,  CnW.  •  Slephoiwn 
■Mg.,  ASM  Com  Avo.,  DOTroM  2,  Michigan  •  icouwor  Mdg.,  IFA  W.  Yntcanoln 
Avonuo,  MHwaufcaa,  Wbcomln  •  SS2  Morfcol  Siraal,  Son  Frofidoca  4,  CoHlernla 


Booth  from  Brooklyn 
Important  Spot  at 
Western  Electronic 


—low  cost,  custom-built  sheet  metal  cabinets, 
chassis,  housings  and  enclosures  that  convinced 
leading  West  Coast  electronics  manufacturers 
to  choose  Karp. 


—enclosures  that  were  produced  without  a  cent 
of  new  tooling. 


—intricate  heliarc  welding  of  aluminum  sheet  to 
aluminum  casting. 


—how  Karp  enclosures  cut  your  assembly-line 
costs  to  the  bone. 
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BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANOA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


to  200  pounds  depending  upon  size  and 
metal  used. 

A  new  development  in  the  accurate 
spacing  of  the  beads  and  an  ingenious 
method  of  closing  the  ends  has  led 
tc-  the  manufacture  of  a  belt  drive  from 
bead  chain.  Specially  designed  sprock¬ 
ets  ht  the  individual  beads  and  elimi¬ 
nate  slippage  and  backlash.  Timing 
and  movement  of  various  parts  are 
accurately  controlled. 

It  is  being  applied  in  TV  tuners, 
eliminating  costly  gearing  mechanisms. 
Other  applications  are  for  timing  de¬ 
vices,  recorders,  air  conditioners,  etc. 


Many  Alloys  Used 

Aside  from  brass,  other  alloys  are 
used.  Nickel  Silver  (copper  65%, 
nickel  18%,  zinc  remainder)  is  excel¬ 
lent  as  a  white  base  for  silver  plated 
goods  or  for  higher  strength. 

For  decorative  jewelry,  Red  Brass 
(85%  copper,  15%  zinc),  and  Com¬ 
mercial  Bronze  (90%  copper,  10% 
zinc)  are  used  because  of  their  rich, 
golden  colors. 

For  high  strength  and  resistance  to 
corrosion  and  wear,  Silicon  Bronze  609 
(98%  copper  and  2%  silicon)  and 
Phosphor  Bronze  35  (95%  copper,  5% 
tin  and  0.15%  phosphorus)  are  recom¬ 
mended. 

Bridgeport  Brass  Company  is 
always  glad  to  work  with  customers 
who  have  special  metal  requirements, 
as  exemplified  by  multi-swage  process 
which  calls  for  careful  control  of  uni¬ 
formity  and  accuracy  in  gauge  and 
temper.  Fabricators  desiring  to  im¬ 
prove  their  products  through  the  selec¬ 
tion  of  superior  alloys,  or  who  wish  to 
reduce  operating  costs  and  spoilage  by 
using  metal  designed  for  their  particu¬ 
lar  requirements,  should  contact  the 
nearest  Bridgeport  district  office. 


Multi-iwatc  terminali  may  be  aatembled  by  the 
followinc  methodi;  1.  flar^;  2.  roiled;  3.  flitted, 
or  4.  spun.  Courtesy  The  Bead  Chain  Manufac¬ 
turing  Co.,  Bridgeport,  Conn.  (336) 


New  low-coft  Bead  Belt  —  a  sprocket  drive  for  TV  tuners,  machines,  etc.  Timing  and  movement 
accurately  controlled  because  slippage  and  backlash  are  avoided.  Courtesy  The  Bead  Chain  Manu¬ 
facturing  Co.,  BridgeiMrt,  Conn. 


Uses  of  Molti-Swaging  Products 
Challenge  Imagination 
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Do  you  know  that  multi-swage  prod¬ 
ucts  are  among  the  most  familiar  items 
of  everyday  use?  Examples  are  bead 
chain  of  a  thousand  uses;  radio  tube 
pins,  terminals,  jacks,  contact  pins  and 
friction  fasteners  for  electronic,  elec¬ 
trical,  and  mechanical  devices;  stop 
pins,  dowel  pins,  rest  pins  for  appli¬ 
ances  and  novelties;  spacers;  shaft  bear¬ 
ings  for  toys  and  other  light  duty  appli¬ 
cations. 

Just  how  and  where  multi-swage 
products  can  be  used  advantageously 


Multi-swags  products  —  hollow  tubular  parts  with 
tightly  swag^  scams  —  arc  sridely  used  for  con¬ 
tact  pins,  terminals,  jacks,  and  sieeves.  Friction 
fasteners  made  by  this  process  retain  their  spring 
projierties  remarkably  well.  Courtesy  The  Bead 
Chain  Manufacturing  Co.,  Bridgeport,  Conn. 

for  new  applications  in  modem  design 
is  up  to  the  imagination  of  designers 
and  engineers. 

EfficiaBt  and  Economical 

The  multi-swage  products  illustrated 
are  made  by  The  Bead  Chain  Manu¬ 
facturing  Company,  Bridgeport,  Conn. 
They  are  mainly  produced  from 
annealed  narrow  width  strip  brass 
(70-30)  of  uniformly  close  tolerances 
for  composition,  temper,  gauge  and 
flatness.  Strip  is  fed  into  an  extremely 


ingenious  but  very  cximplicated  high¬ 
speed  automatic  machine.  It  operates 
similar  in  principle  to  the  eyelet  ma¬ 
chine  except  that  some  of  the  stages 
are  designed  for  multiple  swaging.  This 
operation  causes  the  metal  to  flow  into 
the  proper  form  of  the  product  design 
and  results  in  an  article  which  is  ex¬ 
tremely  work  hardened  with  accom¬ 
panying  great  strength  and  stiffness. 

Multi-swage  products  are  hollow  and 
have  a  longitudinal  seam  which  re¬ 
mains  tightly  closed  because  of  the 
stresses  imparted  from  the  swaging 
operation.  When  forced  apart  by  a 
tapered  pin,  a  strong  spring  pressure  is 
developed.  When  the  pin  is  removed, 
the  seam  closes  tightly  even  after  the 
above  operation  is  repeated  thousands 
of  times.  Sizes  range  up  to  a  maximum 
of  diameter  and  1  Vj"  long. 

Because  of  the  minimum  waste  in¬ 
volved,  and  high  speed  of  manufacture, 
the  multi-swage  method  is  more  eco¬ 
nomical  than  other  methods  of  manu¬ 
facture  for  producing  small  tubular 
parts  in  large  volume.  Other  advan¬ 
tages  are  dimensional  accuracy  and  a 
variety  of  shapes.  Fitting  up  charges 
for  tooling,  etc.,  for  new  items  are  sur¬ 
prisingly  modest 

The  New  Bead  Belt 

Outstanding  features  of  bead  chains 
are  nonkinking,  low  friction,  and  un¬ 
usually  great  strength  in  proportion  to 
its  weight,  especially  in  the  small  sizes. 
Tensile  strength  ranges  from  15  pounds 


(Ml!ijar9tcti&  Mifftott/oue.  Qsdtlatbv 


MODEL  803 


A/so  Avmilablt;  LFE  Model  802  for 
ultra-stable  miaowave  frequencies 
in  the  X-Band 
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This  relief  valve,  made  by  Manning,  Maxwell 
&  Moore,  Stratford,  Conn.,  is  designed  to  increase 
the  efficiency  of  steam  generating  systems  by 
automatically  keeping  boiler  pressures  balanced 
within  one  percent  of  a  predetermined  value. 

The  relays  used  in  the  control  unit  which  actu¬ 
ates  this  relief  valve  must  give  trouble-free  per¬ 
formance  with  practically  no  attention.  While 
they  may  be  called  into  action  frequently  or  only 
once  or  twice  a  year,  it  is  extremely  important 
that  they  function  perfectly  when  needed.  Such 
trigger-sharp  sensitivity  after  long  inoperative 
periods  is  a  very  exacting  and  unusual  require¬ 
ment  for  any  relay.  Ward  Leonard  relays  handle 
this  assignment  dependably  and  accurately. 


CONSOLIDATID  ELICTROMATIC  RELIEF 
VALVE  ACTUATED  BY  WARD  LEONARD  RE¬ 
LAYS.  keeps  boiler  pressures  balani'ed  within 
one  percent  of  a  precletennined  level.  This 
conserves  power,  maintains  uniform  line 
pressure  and  decreases  maintenance  of 
spring-loaded  safety  valves. 
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PERFECT  PERFORMANCE,  even  after 
months  of  inoperation,  is  required 
of  the  electrical  control  unit.  To 
meet  this  very  severe  and  unusual 
operating  condition.  Ward  Leonard 
110  and  130  relays  shown  here  give 
trouble-free  performance  with  little 
or  no  maintenance.  The  midget  1 10 
relay  will  open  or  close  circuits  up 
to  ten  amperes.  The  two-pole  130 
relay  can  be  economically  adapted 
to  a  variety  of  applications  by 
varying  interchangeable  parts  in  its 
assembly. 


Q 

VAOD  lEONARt 

u 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

R  C4u£C“  E  IS92. 
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WARD  LEONARD’S 

attention  to 
every  detail 
in  the 
construction  of 
relay  components 
gives  you 
accurate, 
dependable 
performance 


CONTACT  MESSURi  OF  EVERY  RELAY  is  measured  on  a  gram  gauge  in  Ward 
Leonard’s  Mount  Vernon  plant. 


Take  the  Ward  Leonard  relay  coils,  for  ex¬ 
ample.  All  magnetic  relays  have  coils,  but  there 
can  be  a  world  of  difference  between  them. 
Here’s  how  Ward  Leonard  insures  perfect  per¬ 
formance  in  every  relay  coil  as  a  routine  pro¬ 
duction  procedure: 

Coils  are  layer  wound  using  insulated  magnet 
wire  with  insulating  paper  between  each  layer. 
They  are  vacuum  impregnated  with  heat  re¬ 
active  varnish.  Their  ends  are  sealed  with  an 
end  seal  compound.  Insulated  tape  used  for 
anchoring  provides  auxiliary  insulation.  The 
outside  wrap  provides  excellent  mechanical  pro¬ 
tection.  The  final  finish  dip  in  insulating  varnish 
provides  a  virtual  hermetic  seal  for  the  coil. 


These  features  of  the  relay  coil  are  indicative 
of  the  detailed  attention  given  to  every  com¬ 
ponent  of  Ward  Leonard  relays.  And  after  the 
components  are  assembled,  all  finished  relays 
are  measured  for  resistance,  close  dimensional 
tolerances,  pick-up,  drop-out,  dielectric  strength 
and  contact  continuity. 

Whether  vou  make  heavy  industrial  equip¬ 
ment  like  the  Electromatic  Relief  Valve,  or 
highly  sensitive  electronic  apparatus,  there’s  a 
Ward  Leonard  electrical  control  that  will  meet 
your  needs. 

For  complete  information,  write  for  our 
Relay  Catalog.  Ward  Leonard  Electric  Co.,  31 
South  St.,  Mount  Vernon,  New  York.  3.1s 
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Stackpole  Carbon  Company,  St.  Marys,  Pa. 

AUo  •  LINE  AND  SLIDE  SWITCHES  •  CERAMAG*  (f.rrit.)  CORES  •  IRON 
CORES  •  MOLDED  COIL  FORMS  •  GA  ''GIMMICK"  CAFACITORS,  .Ic. 


W«rt  Mr* 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


One  Sure  Way  to  Get 
MORE  DEFENSE  FOR  LESS  MONEY 


How  can  we  get  more  national  defense  for 
less  money?  The  best  answer  yet  given  to  this 
question  appears  in  a  little-noticed  section  of 
Ae  new  defense  budget.  That  answer,  with 
which  this  editorial  is  concerned,  is  to  provide 
more  equipment  with  which  to  step  up  muni¬ 
tions  production  in  an  emergency.  Thus  we 
can  eliminate  much  of  the  need  to  stockpile 
finished  munitions  in  advance. 

The  new  defense  budget  provides  an  appro¬ 
priation  of  $500  million,  to  be  invested  by  the 
Secretary  of  Defense  in  specialized  facilities 
required  to  produce  munitions  on  a  wartime 
scale,  but  not  adapted  to  profitable  operation 
by  private  industry  in  normal  times.  Facilities 
of  this  type  are  known  as  “stand-by  capacity.” 

There  is  no  strictly  political  controversy 
over  the  “stand-by  capacity”  program.  It  was 
originally  suggested  by  Clay  Bedford,  Special 
Assistant  to  the  Secretary  of  Defense  during 
the  Truman  administration.  It  has  since  been 
reviewed  and  endorsed  by  the  Eisenhower 
administration.  Moreover,  it  involves  little  or 
no  technical  controversy.  Civilian  and  military 
experts  are  well  agreed  that  the  only  alterna¬ 
tive  to  enormous  expenditures  for  stockpiling 


military  equipment  is  to  provide  enough  facili¬ 
ties  for  producing  it  quickly  in  an  emergency. 

Hare  is  th«  Kmy  ld«a 

In  his  speech  of  May  19,  introducing  his  de¬ 
fense  budget  to  Congress  and  the  nation.  Presi¬ 
dent  Eisenhower  stressed  the  value  of  such 
reserve  capacity  in  these  terms,  “The  more 
swiftly  and  smoothly  we  can  mobilize,  the  less 
our  dependence  upon  costly  standing  armies 
and  navies.** 

In  accord  with  this  idea,  the  $500  million 
requested  for  the  present  reserve  capacity 
program  would  be  invested  in  tools  that  re¬ 
quire  a  long  time  to  produce,  and  so  present 
grave  complications  in  an  emergency  unless 
they  are  ready  in  advance.  Some  such  tools 
would  be  installed  in  new  plants  that  are 
needed  to  eliminate  potential  bottlenecks  in 
the  defense  production  program.  Others  would 
be  ordered  to  replace  that  part  of  the  govern¬ 
ment’s  present  machine-tool  inventory  which 
is  made  obsolete  by  changes  in  the  design  of 
defense  products.  By  completely  “tooling  up” 
with  the  most  modem  equipment,  the  admin- 


istration  hopes  to  realize  a  production  poten> 
tial  many  times  greater  than  could  be  achieved 
by  spending  the  same  amount  of  money  on 
military  end-products. 

Examples  of  Savings 

In  the  epecialized  field  of  defense  produc¬ 
tion,  adequate  modem  capacity  w  the  key  to 
both  economy  and  speedy  delivery  in  a  pinch. 
Here  are  some  striking  examples  from  the  re¬ 
cent  report  of  the  Advisory  Committee  on  Pro¬ 
duction  Equipment  (Vance  Committee)  to  the 
Director  of  Defense  Mobilization:* 

—  In  the  case  of  certain  ammunition  com¬ 
ponents,  the  cost  of  new  capacity  can  be  recov¬ 
ered  in  only  six  weeks  of  full  production. 

—  If  $500  million  worth  of  special  tools 
needed  to  make  aircraft  are  purchased  in  ad¬ 
vance,  aircraft  production  during  the  first  two 
years  of  war  will  be  increased  about  $18  bil¬ 
lion.  In  other  words,  it  costs  1/36  as  much  to 
acquire  the  tools  in  advance  as  to  acquire  the 
aircraft. 

—  In  the  case  of  a  certain  ordnance  item,  an 
expenditure  equal  to  the  cost  of  only  150  units 
of  the  item  will  provide  the  capacity  to  produce 
thousands  and  save  three  years’  time  in  meet¬ 
ing  mobilization  requirements. 

Moreover,  reserve  plants  and  equipment 
can  be  kept  up-to-date  at  only  a  small  fraction 
of  the  cost  required  to  maintain  an  up-to-date 
reserve  of  military  end-products.  The  cost  of 
,  replacing  5,000  obsolete  tanks  is  at  least  $1  bil- 
*lion.  The  cost  of  new  tools  for  a  tank  plant 
would  be  less  than  10%  of  that  amount 

•This  Conunittee,  headed  by  Mr.  Harold  Vance,  Presi¬ 
dent  of  the  Studebaker  Corporation,  included  Clay 
Bedford,  then  President  of  Chase  Aircraft,  Manly  Fleisch- 
man,  former  Defense  Production  Administrator,  and  sev¬ 
eral  retired  military  leaders  with  wide  experience  in 
procurement. 


Savings  Will  Multiply 

On  the  basis  of  facts  like  these,  the  Vance 
Committee  recommended  that  the  Defense 
Department  spend  $500  million  to  $800  million 
per  year  on  specialized  defense  production  fa¬ 
cilities  in  order  to  provide  substantial  reserve 
capacity  as  soon  as  possible.  It  also  recom¬ 
mended  that  expenditures  for  military  end- 
products  which  get  obsolete  rapidly  be  held 
to  a  minimum.  The  Eisenhower  administration 
has  adopted  this  approach  to  the  problem  of 
munitions  production  in  asking  that  $500  mil¬ 
lion  be  invested  in  reserve  capacity. 

The  importance  of  this  approach  is  much 
greater  than  is  indicated  by  the  amount  of 
money  to  be  spent  on  new  tools,  although  this 
amoimt  will  go  far  toward  assuring  a  healthy 
machine  tool  industry,  adequate  to  meet  emer¬ 
gency  demands.  What  is  really  important  is 
the  great  saving  that  can  eventually  be  made 
in  the  cost  of  our  defense  program  by  a  mod¬ 
em  tooling  program.  If  we  are  to  maintain 
this  program  for  a  long  period,  and  if  we  are 
to  pay  as  we  go,  we  must  have  a  low-cost  pro¬ 
gram.  No  other  plan  to  reduce  and  control  the 
cost  of  a  garrison  economy  can  compare  with 
the  new  approach  suggested  in  the  Vance 
Report  and  now  embodied  in  the  new  defense 
budget. 

Congressmen  will  do  well  to  scrutinize  all 
military  appropriations  carefully.  They  have 
a  chronic  tendency  to  be  too  big.  But  there 
should  be  no  penny-pinching  on  investments 
in  capital  equipment  that  will  pay  out  in  as 
short  a  time  as  six  weeks  in  a  war  emergency. 
It  would  be  tragic  if  this  opportunity  for  real 
economy  were  lost  in  the  controversy  over 
other  aspects  of  the  defense  program.  The  tool¬ 
ing  program  is  a  key  part  of  the  Eisenhower 
effort  to  cut  defense  costs.  It  should  be 
promptly  approved. 

MtGraw-HHI  Publishing  Company,  he. 
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Sciaky  giant 
PMM5CT-400-60 
three  phose  seom  and 
roll  spot  welder 


CLARE 

T ype  C  Reloy 


CLARE 
T ype  J  Relay 


Clare  Relays  whith  perform  precise 
functions  in  control  of  Sciaky  welders 
are  of  plug-in  type  with  dust  covers 


EiMEjVAWS 


fit  st^  instony  _ 


*  There  is  nothing  small ...  or  ordinary . . .  about  this 

giant  Sciaky  Seam  Welder.  It  has  a  54”  throat  depth  for  longitudinal  team 
welding  ...  a  60”  throat  depth  for  circular  seam  welding  .  .  .  and  will 
deliver  a  maximum  (d  150,000  amperes  of  welding  current  between  the 
electrodes. 

Engineers  of  Sciaky  Bros.,  intemationaUy  famous  pioneers  and  in- 
venton  of  electric  resistance  welding  equipment,  found  Clare  Relays  a 
natural  selection  for  their  controls  which  demand  the  utmost  in  precise 
operation.  Among  the  requirements  were: 

*  Extremely  fast  operation  .  .  .  Within  half  a  cycle,  two  relays 
—  one  operating  another  —  have  to  be  energized  and  operate 
their  contacts. 

it  Complete  structural  uniformity  .  .  .  Two  relays  with  coils  in 
scries  must  operate  their  contacts  simultaneously  and  maintain 
this  performance  consistently. 

No,  this  was  no  job  for  ordinary  relays.  Clare  Relays  were  selected  and  are 
used  for  important  precision  controk  in  all  Sciaky  control  panek. 

If  your  product,  like  the  Sciaky  welder,  is  a  quality  product  ...  if  you 
must  have  o^y  the  highest  quality  components  ...  a  consultation  with  the 
engineers  of  C.  P.  Clue  &  Co.  can  save  you  time  and  money.  Experienced 
sain  engineers  are  located  in  principal  cities.  Call  them  direct  or  write: 
C.  P.  Clare  &  Co.,  4719  West  Sunnyside  Avenue,  Chicago  30,  Illinois. 
In  Canada;  Canadian  Liite  Materiak  Ltd.,  Toronto  13.  Cable  address: 
Clarelay. 


fIRST  IN  THE 
INDUSTRIAL  FIELD 
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PAR  is  just  another  habit! 


When  you  keep  your  eye  on  the  ball  — 
and  keep  playing  the  game  for  all  you’re 
worth,  day  after  day  — you’re  pretty  sure 
to  be  a  better-than>average  performer. 

That’s  the  way  it  goes  in  the  brass  mill 
business,  too.  And  here  at  Bristol  we  are 
able  to  score  consistently  enough  —  both  in 
production  and  service  —  so  that  quite  a 
few  of  the  country’s  top  users  of  sheet,  rod 


and  wire  have  taken  us  on  as  their  partner. 

Care  to  shoot  a  ’’Practice  round”  with 
us  some  time? 

THE 

Bristol  Brass 

CORPORATION 

*  Makart  of  Brata  ainoa  18B0  in  Kriatol,  Connacticut. 

Oflicaa  or  warahouaaa  in  Boaton,  Chicaco,  Claraland,  Dayton. 
Datroit.  Loa  Angalaa.  MUwaukaa.  Naw  York,  Philadalpkia, 
PlttabttTsh.  Providanca.  Rochaatar. 


M 


Wmt  MT*  laftTMtiMf  Um  pMt  ctrd  m  Iwt  hs*- 
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Lindberg  Dual  Filament  Transformers  have  been 
developed  specifically  for  industrial  electronic 
applications.  Each  transformer  supplies  filament 
power  for  two  rectifier  tubes  simultaneously. 
Furnished  complete  with  sockets  . . .  contained 
in  one  enclosure  . . .  conserves  space  . . .  simpli¬ 
fies  mounting  and  handling.  Available  in  two 
sizes  ...  100  VA  and  200  VA,  1 15  volt  primary, 
dual  5  volt  filament  supply,  each  secondary  cir¬ 
cuit  center  tapped  at  2.5  volts.  These  transform¬ 
ers  are  available  from  stock. 


Lindberg  Anode  Power  Transformers  are  engi¬ 
neered  to  exacting  specifications  with  particular 
attention  paid  to  rugged  construction,  long  life 
and  ability  to  take  momentary  high  voltage 
stresses  and  overloads.  They  are  available  in 
sizes  5  KVA  to  100  KVA  in  both  single  and 
three  phase  construction.  Long  experience  in 
the  design  and  manufacture  of  specialized  trans¬ 
former  equipment  enables  us  to  give  proper 
attention  to  your  application.  Delivery  can  be 
made  to  meet  your  requirements. 


Lindberg  filament  and  anode  power  transformers  have  been  used 
exclusively  in  all  Lindberg  High  Frequency  Induction  Heating  Units 
and  have  proven  to  meet  the  exacting  requirements  demanded  of 
them  in  this  highly  specialized  held. 

We  invite  your  inquiries  giving  details  of  your  special  applications. 


TRANSFORMERS 


Transformer  Division,  Lindberg  Engineering  Company,  2489  West  Hubbard  Street,  Chicago  12,  Illinois 
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V^EPER-HPOT 


Yet,  this  Veeder-Root  Gasoline  Pump  Com¬ 
puter  speaks  the  languages  of  144  countries  I  A 
rugged,  accurate  mechanism  of  SOO-plut  parts,  it’s 
the  modem  protection  given  you  by  gasoline 
pump  manufacturers,  gasoline  refiners  and  their 
service-station  outlets  ...to  make  sure  you  get 
full  measure  in  your  tank,  and  the  right  change 
in  your  pocket  (or  you  can  buy  in  "even  money"). 
And  what’s  more,  it  underscores  the  fact  that 
"Veeder-Root  Counts  Everything  on  Earth”  . . . 
electrically,  mechanically  or  manually  . . .  with 
standard  and  special  devices  of  every  conceivable 
type.  Do  you  have  a  counting  problem,  in  any  of 
your  defense  work  or  any  of  your  regular  produc¬ 
tion?  If  so,  you  can  count  on  V-R  to  help  you  in 
every  possible  way. 


VEEDER-ROOT  INCORPORATED 

"The  Nam*  That  Count*" 

HARTPOtD  a,CONNICTICUT 

Chicago  6,  III.  *  N*w  York  19,  N.  Y.  *  GroonvilU,  S.  C. 
Montfoal  7,  Canada  *  Dundoo,  Scotland  I 

Offic**  and  Agont*  in  Principal  Cltioi  | 
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Want  Mor*  IntornMtioa?  Um  post  card  on  lost  peg*. 
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with  the  Federat-deveioped 

DOUBLE  HELICAL 
FILAMENT 

•  Does  away  with  bowing 

•  Greatly  increases  tube 
performance  and  life 


definite  improvement 

in  tube  design/'  says  WMCA 

Federal’s  Double  Helical  Filament  — in  Federal’s  F- 892 -R  — has 
achieved  an  outstanding  record  of  dependability  at  WMCA— Amer* 
ica’s  Leading  Independent  Station,  and  First  on  New  York’s  Dial. 

WMCA  reports  that  these  tubes  “have  given  us  complete  freedom 
from  arc-overs  in  maintaining  continuously  high  modulation  percent¬ 
ages.  Also,  in  our  proof  of  performance  runs  we  have  found  that  these 
tubes  have  about  2  Volume  Units  lower  hum  than  tubes  with  regu¬ 
lar  hlaments.” 

Federal’s  F-892-R— wound  through  360®  for  mechanical  stability 
and  carrying  opposing  electrical  fields  which  provide  improved  elec¬ 
trical  stability  —  definitely  eliminate  bowing  — one  of  the  primary 
causes  of  filament-to-grid  shorts! 

Sturdier,  longer  lasting  and  more  economical.  Federal’s  double 
helical  filament  tubes  are  the  key  to  a  new  era  of  performance  qual¬ 
ity  and  operating  dependability  for  5  and  10  KW  transmitters.  Write 
for  full  information  today,  address  Dept.  K-313. 

_ "fedmral  always  has  mada  batfar  tubas" 
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Home  Applionce^ 

l»-od'nfl  oppl>or*t« 
M<q  Crt  ©♦  T«vo  P 


IJn  I  !»•(  tn  I  S' 

.fo« 

Wn<on\i 


Electronic  Prociucts  oni 


FOR  DEPENDABLE  PRODUCT  WIRING  USE 


l¥/Jr/JlfS  SrSIFMS 


For  over  10  years,  Unilectric 
has  been  wiring  headquarters 
for  the  nation’s  electrical  and 
electronic  manufacturers. 


Investigate  This  Proven 
Cost  Saving  Service! 


^muffnue  WmatB  Systems 


MANUFACTURED  IV 

UNITED  MANUFACTURING  S  SERVICE  CO. 

409  SOUTH  SIHH  STREET 
MILWAUKEE  4,  WISCONSIN 


Want  mor*  inforatotion?  Use  post  cord  on  last  page. 


Auyust,  >953  —  ELECTRONICS 


► 


No  1040 

Vocuum  Tube  Voltmeter 


No  1210 
Null  Detector  & 
Vocuum  Tube  Voltmeter 


No  1010 

Comparison  Brid9e 


No  lltOA 
Inc f ementol  IncJuctonc 
Bridge 


4^04 


g®  ^ 


No.  1030 
low  Frequency 
*0”  ^Indicator 


No.  1020B 
Megohmmeter 


Decade 


Inductors 


UALITY- DEPENDABILITY’ ACCURACY 


^;^^^FREED^  ^ 

I^^ICH  FIDEUTY-HICH  LEVEL  ^ 
^  OUTPUT  TRANSFORMERS 

TbE  FrN4  “Quiity  tra^t"  iMlit  tTEMtanwn  art  wMa  haal,  li|k  Maiity  caaipaants  faatariiif  astatic 
caastractitR,  ItaaitaOMl  kataaMt,  lav  hanMRie  Ostartfaa,  aattana  raspaasa,  hM  alliciaiicy,  aai  eanstaat 
iaiaaPaiict  autci  tfcraartaat  tka  aaOa  frapaaacy  spactraac  MaEkaaai  aaatralizatiaa  at  stray  flalds  is 
accaauiiskaP  to  aaa  at  liaaikalaacai  caN  stractaras  aaP  aailtiptt  aNay  skitMiaf.  Higk  PPalKy  is  Kkiavid 
aa  tvary  tap  at  tka  aaivartal  haptdaatt  vMiac  vitkaat  Ilia  raPactitR  ar  traasvarsa  caaplinf . 

All  Quality  Qrada  Csvpaaaats  art  tkaraatkly  haprtfaattd  ia  a  spKiai  aaa-kyirascapic  varaisk,  aad  tally 
aacapsalatad  la  a  aMistara  praat,  kifk  aNitiRi  pakrt  caaipaaRd. 


pakrt  caaipaaRd 


‘IruUik 


t.  4,  a,  IS.  ta 


a-Boo  iMPiaancu 

la  tHMS 


It.  m.  soocT. 

2M,  ssd.  soaef 
12S  aM  Mt  aaiM 
CM  a«  mM  far 

lit  Mt  aoa  taiM 


0  *0  S  Dt  OC  7ST 

ao-soooo 


4-47  S.a:t 


SEND  FOR  COMFilTt  CATALOG  OF 
FREED  INSTRUMENTS  AND  TRANSFORMERS 


Function  Plottor:  automatically 
plota  the  relation  of  two  inde¬ 
pendent  variables. 

Two-fon  Rocordor:  simultane¬ 
ously  measures  two  variables  on  a 
single  chart. 

Extondod  Rang*  Indicator:  featur¬ 
ing  automatic  range-changing, 
readable  to  one  part  in  5000. 

Narrow  Span  Rocordor:  measures 
spans  as  narrow  as  100  micro¬ 
volts,  without  external  pre-ampli¬ 
fier. 

Brown  Eioctromotor:  measures 
currents  as  low  as  10-'*  ampere. 

High  Spood  Rocordor:  features 
pen  spe^  of  only  one  second  for 
full  scale  travel. 


Observing  tests,  measuring  critical  conditions,  collecting 
data,  plotting  curves  .  .  .  the  routine  labor  of  research 
takes  a  lot  of  time  out  of  each  day  .  .  .  each  week  .  .  . 
each  month. 

You’ll  find  that  ElectroniK  instruments  can  save  countless 
scientific  man-hoiurs  by  doing  all  these  laborious  but 
essential  jobs  for  you.  They  free  highly  trained  scientists  for 
more  importcmt  work  . . .  giving  them  an  opportunity  to 
use  their  brainpower  most  effectively.  And  these  instruments 
do  the  routine  work  faster,  more  acciurately  than 
could  be  done  by  human  hands. 

ElectroniK  potentiometers  are  accelerating  the  pace  of 
research  in  academic  and  industrial  laboratories,  atomic 
energy  projects,  pilot  plants,  and  test  centers  throughout 
the  world.  For  a  discussion  of  how  they  can  help  your 
own  research  programs,  call  our  nearest  engineering 
representative  ...  he  is  as  neeur  as  your  phone. 

Minneapous-Honeyweix  Regulator  Co.,  Industrial 
Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


RCFEtfNCC  DATA:  Write  for  Research  Bulletin  15-14," Instruments  Accelerate  Research". . .  and  for  Data  Sheets  on  specific  instruments. 


Brown  instruments 
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SLANT 


This  Instrument  Corporation  of  America 
plant  contains  the  most  modern  and 
complete  facilities  available  anywhere  in 
the  world  for  the  exclusive  production 
of  Miniature  Slip>Ring  and  Commutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  your 
requiremenU  in  the  fastest  possible 
time  at  the  lowest  possible  cost. 

COMPUri  KHGIMnUHG  AMD 
pRODuerioM  PACiuTin  availabu 

Onr  asaembliea  can  be  supplied 
at  low  coat.  Quality  is  the  hipest  in 
the  industry.  Dimensional  accuracy 
and  other  characteristics  are 
excellent  and  these  units  are 
hi^ly  recommended  for 
instruments  such  as  synchros,  etc. 


TrflCAl 

SPtCinCATIOMti 


/  7  tissst  .035“  Is  24“  . 

/  /  CylinSrical  sr  SIsI 

Crsss'ssctlsasi  .005  Is 

.060“  MSfS 

Plnltlii  Ssliili  Is  4 

Mi«rs-liKlts«  sr  tsilsr 

trsafcSswsi  1000  V  sr  Msrs 

Hi-Psi  Inlsr-Circsit 

linf  MsrSsssst  25  Is  M  MssN 
astsHsn  SpssSsi  Ts  Ovsr  12000  ISM 

SsrffMs  arstscftswi  SoOsSiwiii  ssS  Mis- 
SitM  sr  OsM  Irsvsnt  Tornitli,  Minimits  Wsw 


ONf  PIKE  ELiCTRO-PUTSD 
TYPES  POP  EXTKEME  ACCUKACY 

Wherever  extreme  dimensional 
precision,  accurate  concentricity 
and  high  dielectric  qualities  are 
required,  the  eiectr<Adeposition 
method  is  recommended  . . . 
the  production  of  which  is 
licensed  under  an  exclusive 
arrangement  with  the 
Electro  Tec  Corporation. 


Osr  ssfinssrint  rtsf  1$  mt  yswr 
(srvics  mt  mil  Hmm$  Isr  tmmtvIlmHmm 


or  LimE 


For  users  operating  on  government  schedules,  Arnold  is  now  produc* 
ing  OCores  wound  from  *4,  lA,  1,  2,  4  and  12>mil  Silectron  strip. 
The  ultra*thin  Oriented  silicon  steel  strip  is  rolled  to  exacting  toler¬ 
ances  in  our  own  plant  on  precision  cold-reducing  equipment  of  the 
most  modern  type.  Winding  of  cores,  processing  of  butt  joints,  etc. 
are  carefully  controlled,  assuring  the  lowest  possible  core  losses,  and 
freedom  from  short-circuiting  of  the  laminations. 

We  can  offer  prompt  delivery  in  production  quantities — and  size  is 
no  object,  from  a  fraction  of  an  osmce  to  C-Cores  of  200  pounds  or  more. 
Rigid  standard  tests — and  special  electrical  tests  where  required — give 
you  assurance  of  the  highest  quality  in  all  gauges.  •  Your  inquiries 
are  invited. 


Want  iBort  Infermoliaa?  Um  poll  cord  e«  loit  pop*. 
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amity  ti((il 
linhunwnts 
fat  siicma 
and  imiasfry 


for  smooiher  operation 


Every  motor  at  U.  S.  Electrical  Motors,  Inc.,  is 
checked  for  dynamic  balance  before  being  placed 
in  service.  Vibration  elimination,  important  in  all 
motors,  is  vital  to  the  satisfactory  performance  of 
vertically  mounted  motors  that  drive  deep-well 
pumps.  Their  high  centers  of  gravity  magnify  and 
transmit  any  imbalance  through  long  vertical  shafts 
to  submerged  pumps.  To  prevent  damage  to  motor, 
shaft  and  turbine  impellers,  every  U.  S.  Verti- 
closed  motor  is  pre-checked  with  Consolidated 
instrumentation.  Vibration  monitoring  is  a  profit¬ 
able  practice,  paying  off  in  greater  customer  satis-  j 
faction.  If  vibration  elimination  would  improve  | 
your  process  or  your  product,  our  long  experience  | 
in  the  held  of  dynamic  measurement  can  help  you.  | 


Vibration  Meter 


Consolidated  Engineering 

COHrOtATION 


- -  -and  Vibration 

I  Pickup,  a  simple,  eflective  dynamic  measuring  combina- 
/  tion.  Consolidated  makes  many  types  of  transducers, 
amplifiers,  bridge  balaiKes  and  recording  oscillographs 
for  use  in  science  and  industry.  Write  for  CEC  Bulletin 
1505B-X10 


CORPORATION 

300  North  Sierra  Madre  Villa,  Pasadena  IS,  California 

Sales  and  Service  through  CIC  IWSrffUMiWrS,  INC. 
a  subsidiary  with  offices  in:  Pasadena,  New  York,  Chicago, 
Washington,  D.  C.,  Philadelphia,  Dayton. 
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Key  Components  in  Hnndieds  oi 


Arc  Wehlers 
Bowling  Foul  Indicators 
Computer  Power  Supply 
Counters 

Dictating  Machines 
Electric  Brakes 
Electric  Clutches 
Electric  Razor  Device 
Electroplating 
Elevator  Controls 
Elevator  Motor 
Operation 

Facsimile  Telegraph 
Fast  Chargers 
Fence  Chargers 
Generator  and 
Motor  Fields 
Guided  Missiles 
Guided  Target  Planes 
Gun  Fire  Control 


Industrial  Truck 
Battery  Charging 
Jet  Engine  Starters 
Low  Voltage  Lighting 
Controls 

Magnetic  Amplifiers 
Magnetic  Memory 
Devices 

Motor  Speed  Control 
Motion  Picture 
Arc  Projectors 
Oscilloscopes 
Portable  Radios 
Radio  Transmitters 
TV  Boosters 
TV  Sets 

Therapeutic  Machines 
U.H.F.  Convertors 
Voltage  Regulators 
X-Ray  Machines 


Our  engineering  department  will  be  glad  to  aid 
you  in  the  solution  of  your  rectification  problems. 
Submit  your  requirements  and  let  us  make  recom¬ 
mendations  .  . .  without  obligation,  of  course!  See 
our  catalog  in  Sweet’s  Product  Design  file,  or  write 
us  for  Bulletin  No.  E-1 


Setetron  and  Germmnium  Division 

RADIO  RECEPTOR  COMPANY,  Inc 


A  GRADE  FOR  EVERY  NEED! 


CLEVELITE 

LAMINATED  PHENOLIC  TURING 


it  more  than  aver  baforo — Hia  first  choic#  in  the  tiactronic  and  aloctrical 
induitrias. 


Diameters  —  wall  thicknesses  and  lengths  to  meet 
regular  or  spachil  adaptations. 

IN  RADIO  AND  TELEVISION  their  use  b  almost 
universal.  They  have  high  insulation  resistance  and 
low  moisture  absorption.  Their  low  dielectric  lou  it 
suitable  for  ultra  high  frequency  applications. 

CLEVELITE  is  produced  in  seven  grades. 


It  combines  proven  performance  with  low  cost  and  excellent  service! 

Wherever  high  dielectric  strength,  low  moisture  obsorption,  mechanical 
strength,  low  lost  and  good  mochinobility  ore  of  prime  importance  .  .  . 
*he  combined  electrical  and  physical  properties  of 


CLEVELITE 

are  essential 


GRADE 


E  Improved  post-cure  fobricotion  and 
stapling. 

EX  Special  grade  for  TV  yoke  sleeves. 

EE  Improved  general  purpose. 

EEX  Superior  electrical  and  moisture  ab¬ 
sorption  properties. 

EEE  Critical  electrical  and  high  voltage 
application. 

XAX  Special  grade  for  government  phenolic 
specifications. 

SIF  Special  for  very  thin  wall  tubing 
having  less  than  .010  woll. 


IMMEDIATELY  AVAILABLEI 
T«ll  us  your  noeds. 

*Reg.  U.  S.  Fat.  OH. 


jiClEVElAHDCOMTAIIIERiil 
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Opectr®m 

I  V  analyzer 

TS-148/UP 


Sfl€CifiCClU9HA  .  .  . 


Attenuation  (Spectrum  Amplitude):  3  —  70  db  uncal. 
Frequency  range:  8430  Mc$  —  9660  Mcs. 

Frequency  sweep:  10  —  30  cps  continuous. 

Frequency  swing  (FM  sawtooth)  of  analyzer  r-f  oscillator: 

40  — -  50  Mcs. 

Maximum  error:  ±4  Mcs. 

Maximum  dispersion  of  spectrum:  1 .5  Mcs  per  inch. 

Overall  i*f  bandwidth  at  half  power  point:  50  Kcs. 
Sensitivity  to  CW: 

a.  Spectrum  amplified  position:  80  db  below  1  W  per 
inch  deflection  on  oscilloscope  screen. 

b.  Spectrum  position:  55  db  below  1  W  per  inch  deflection 
on  oscilloscope  screen. 

Weight:  86  pounds  (complete  in  armored  case  with  all  acces¬ 
sories). 


Partial  li§l  af  tofiifltrf  wstrs  af  lha  C  A  M  TS-ISS/UP  iaduda: 
Ball  Aircralt  Carp.  (Lab.) 

California  Inttitvto  of  Tochnology  (lab.) 

Consolidatod  Vultoo  Aircraft  Corp.  (lob.) 

Douglat  Aircraft,  Inc.  (lob.) 

Fairchild  Bngino  A  Airplano  Corp.  (Cvidod  Mittilot  Div.) 
Fronch  Naral  Ba$o  (Toulon) 

Gilfillon  Bro$.  (Eloctronkt) 

Boyal  Canadian  Air  Forco  (lab.) 

Wottinghouco  Cloctrk  Corp.  (lob.) 


Ti/c  maMU^<ietwtc  .  .  • 


l-SA-A  VHF  A«nch  T«tt  Equipmanl. 
IE-17-A  $CR-S3«  T«»l  Equipment. 
IE-19-A  VHF  Portable  TmI  Equipment. 
MI-2  Marker  l•acen  Test  Equipment, 
Pertabk. 

TS-SA  Slide  leek  Vebmeter  for  E-S. 

1-4,  E-5,  etc.  Firinf  Syttemt). 

Tt-C7  Meubn  Target  Staialeter  (ter  l-S, 
E-4,  l-S,  etc.  FMag  Sycteme). 

TS-170-C  IIS  Portable  Test  Equipment. 


TS-173-C  IIS  Portable  Test  Equipment. 
TS-239/UP  Wide  land  Oscilloscope. 
UPM-1  Radar  Test  Set. 

Special  items  to  order,  such  as: 

I  KW  Transmitters  and  Jamming 
Equipment. 

5  KW  Transmitters  and  Jamming 
Equipment. 

Direction  Finders. 

Communication  Receivers,  etc. 


1.00/110  M 


L  SHIPPINO  AND  CARRYING  CASE 

S  '  Armor«cl  foot  lockor 


with  foom  rubbor 


"Where  Hi-Quality  is  Fundamental" 

G  &  M  EQUIPMENT  CO.,  INC. 

7309-7327  VARNA  AVENUE 
NORTH  HOLLYWOOD,  CALIFORNIA 


WRITE  OR  WIRE  FOR  PRICES 
AND  DELIVERY  SCHEDULES 


^  POplar  5-4185 
STanley  7-1624 
STanley  7-2212 
STanley  7-1086 


njiininTiii 

I  I 


TELETYPE:  N.H.  7063 


WESTERN  UNION:  ZDV 


CABLE:  GMEINC 
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Corrosion-Resistant 
Pygmy  Motor  Generators 


AViATIOi 


TITERIORO,  N.  J. 

Sain:  ■•ndii  lalaraatlaaal  DIvitlan 
20S  fa«l  4}fi4  S».,  Naw  Ya«fc  17,  N.  V. 


TYPICAL  ELECTRICAL  CHARACTERISTICS 


ECLIPSE-PIONEER  DIVISION  OF... 


GENERATOR  DATA 


MOTOR  DATA 


Linearity — '/j  of  1%  to  4000  rpm 
Output— 300  mv/1000  rpm  with 
18  volt,  400  cycle  excitation 
Null — 10  mv  or  less 


18  or  26  volt,  400  cycle,  2 
phase  low  inertia  motor 


For  further  information,  write  Deportment  C. 


Combat  mission  ...  or  freight  flight .  .  .  now  we  are  working 
to  help  the  pilot  locate  his  position  without  a  radio  lieacon 
—  merely  by  equipment  right  in  the  cockpit  of  his  plane! 
Thanks  to  a  Ford  Instrument  Company  design,  develop¬ 
ment  and  manufacture . . .  another  step  is  being  taken  toward 
greater  flying  safety. 

This  is  typical  of  the  problems  that  Ford  has  l)een  given 


Yew  con  why  m  job  with  Ford  Inttrwment  effert  yewn9 
•Afiiteen  m  chellenfe.  If  you  can  qwolify,  there  may  be 
m  spot  for  yew  in  awtemetic  centrel  develepment  at  Ford. 
Write  for  brechwre  abewt  predwcte  or  job  eppertwnitiee. 
State  yewr  preference. 


by  the  Armed  Forces  since  1915.  For  from  the  vast  engineer¬ 
ing  and  production  facilities  of  the  Ford  Instrument  Com¬ 
pany,  come  the  mechanical,  hydraulic,  electro-mechanical, 
magnetic  and  electronic  instruments  that  bring  us  our  “to¬ 
morrows”  today.  Control  problems  of  both  Industry  and  the 
Military  are  Ford  specialties. 

9 

FORD  INSTRUMENT  COMPANY 

DIVISION  OF  THE  SPERRY  CORPORATION 

31-10  Thomson  Avonuo,  long  Island  City  1,  N.  Y. 
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ELECTItICAL 

CORDS 


FACTURERS  WHOSE  PRODUCTS 


SE 


MAN 


RVE 


BEST 


elden 
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Write  Kahle  now  for  full  details 


KAHLE  MACHINES 

for  Automatic  Production  of 

TRANSISTORS 
ELECTRONIC  TUBES 

from 

Sub-miniature  to  Cathode  Ray 


More  than  forty  years  of  precision-engineering  experience  is 
built  into  the  Kahle  machines  which  are  supplied  to  the 
electronics  industry  for  general  purpose  or  for  special  purpose. 
Hundreds  of  production  problems  have  been  presented  to 
Kahle  —  in  every  case  Kahle  has  designed  and  developed  a 
machine  to  produce  results  as  specified.  Kahle  specializes 
in  equipment  for  manufacturing  iub-miniature,  miniature, 
standard,  cathode  ray,  transmitting  tubes  and  transistors  . . . 
and  other  glass  parts  in  limited  quantity  for  laboratory 
needs  or  for  maximum  production  runs. 

Illustraied  at  right  and  below  are  a  few  representative  machines: 

V 

(1>  MODKL  ai4«.  Auionuilie  Lead  Wirt  Welding  Machine.  <a>  MODKL  117*. 
Automatic  Button  Stem  Machine:  O)  MODKL  MBA, Sub-miniature  Button  Stem 

Machine;  (4)  MODKL  KIKS.  CRJTut^C ombination  Seek  Cutting  and  Neck 
Splicing  Machine. 


mmMmmMKr  engineiring  company 

1353  SCVCNTH  STICET  NOtTH  BERGEN, N.  J 
W4*t  MOft  iafonnatiM?  Um  pMt  card  oa  test  poga.  August,  1953  —  ELECTRONICS 


ALL  nxed  mica  El-Menco  Capacitors  are 
factory-tested  at  double  their  working  voltage. 
Yet,  you  pay  no  premium  for  their  superior  per¬ 
formance.  Meeting  all  significant  specifications  of 
JAN-C-5,  they  are  being  used  in  more  and  more 
military  and  civilian  electronic  applications. 


Jobber*  oiMl  dittribwton  oro  ro^WMtodl  to  writ*  for 
inform«Noii  to  Arco  Elo<tronlc«,  liK.,  103  Lafoyolto 
SI.,  Now  York,  N.  Y.  —  Solo  Agon!  for  Jobbor* 
and  Ditiribwior*  in  U.  S.  and  Canada. 


Type  CM- 19,  our  tiny  silvered  mica  capaci¬ 
tors,  includes  capacities  from  2  to  420  mmf.  at 
500vDCw  —  2  to  500  mmf.  at  300  vDCw.  Out 
other  types  —  silvered  and  regular  —  offer  ranges 
up  to  10,000  mmf.  Why  not  test  them?  The 
Electro  Motive  Manufacturing  Co.,  Inc.,  Willi- 
mantic.  Conn. 

WRITE  FOR  FREE  SAMPLES  AND 
CATALOG  ON  YOUR  FIRM’S 
LEHERHEAD 


MOLDED  MICAUA  M  1*  U  J  LUUmica  trimmer 

CAPACITORS 

Foroign  and  Elodronk  Manvfoctwron  Got  InformoHon  Dlro«t  from  o«ir  liRort  Dofl.  al  Wllllmantic,  Conn. 


THE  ELECTRO  MOTIVE  MFC.  CO.,  INC. 


WILLIMANTIC,  CONNECTICUT 
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Small  G-E  Tantalytic  Capacitors  do  big  job 
in  new  Boli  System  carrier  circuit 


The  new  Bell  System  N  (Carrier  System 
is  a  12-channel,  (fouble-sideband  system 
for  single  cable  application  .  •  .  providing 
low  loss,  stable,  high  velocity  service  for 
toll  and  exchange  circuits  in  the  range 
from  15  to  20()  miles  ...  at  a  minimum 
manufactured,  installed  and  maintenance 
cost.  This  system  requires  the  use  t»f 
miniaturized  components  which  will  yield 
large  reductions  in  size  and  weight  yet 
still  give  maximum  service. 

G-E  Tantalytic  capacitortarea  "natural" 

for  the  system  to  handle  the  job  of  series 
d-c  blocking,  r-c  timing  and  d-c  power 
noise  fdtering.  Recently  developed,  these 
polar  and  non-polar  electrolytic  capacitors 
are  recommended  for  virtually  all  h)w- 
voltage  d-c  applications  (ratings  from  175 
muf  at  5  vdc  to  12  muf  at  1.50  vdc)  where 
small  size,  large  capacitance,  long  operat¬ 


ing  life  and  long  shelf  life  are  major  con¬ 
siderations.  An«l  since  they  offer  greater 
capacitance  per  unit  volume  than  alumi¬ 
num  electrolytics  and  paper  capacitors, 
they  arc  ideally  suited  for  miniaturized 
equipment.  In  some  short-time  applica¬ 
tions,  i.e.  guided  missiles,  it  is  now  pos¬ 
sible  to  operate  these  capacitors  in  a 
temperature  range  from  —55  to  +110f> 
with  proper  voltage  and  life  derating. 

If  your  application  calls  for  a  small  size 
capacitor  with  superior  [lerformance,  ’  it 
will  pay  you  to  investigate  the  new  G-E 
Tantalytic  capacitor.  For  further  in¬ 
formation  on  Tantalytic  and  other  Gen¬ 
eral  Electric  specialty  capacitors  for  a-c 
aiid  d-c  applications,  see  your  local  G-E 
representative  or  write  for  'Tantalytic 
Gapacitors”  Bulletin  GEG-808  to  General 
Electric  ('.o..  Section  ‘1-12-5,  Schenectady  0-E  TANTAIYTIC  capacitors  installed 
5,  Nt'w  Y(»rk.  in  telephone  carrier  amplifier. 


GENERALB  ELECTRIC 
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V 


At  LastI  STANDARD  COMPONENTS  to  mount  your  circuitry 
vertical  planes  that  SAVE  SPAa...SAVE  PRODUCTION  CO 
ARE  NATURALS  FOR  PIUG-M  CONSTRUCTION 


ALDEN  PRE-PUNCHED 
TERMINAL  MOUNTING 
CARDS  pre-cut  to.  proper  liie 
for  AMen  7-pin,  9-pin,  11- 
pin  and  20-pin  Plus  in  Pack- 
aget.  Or  in  )'  uript  for  chaaiit 
—  cut  it  of  aa  jrou  require. 


ALDEN  MINIATURE 
STAKING  TERMINALS 
mount  in  anjr  pattern  on 
Terminal  Mounting  Cards. 
Ratchet  slots  hold  elements 
for  soldering  without  pliering 
or  wrap-around. 


ALDEN  CARD 
MOUNTING 
TUBE  SOCKETS 
for  miniature  7- 
pin  and  9-pin  and 
octal  tubes. 


ALDEN  JUMPER 
STRIP  stakes 
right  under  Termi- 
nals  proeiding 
common  circuit 
without  soldering. 


Toke  the  above  bask  components,  lay  them  out  on  full  scole  Planning  Shnts 


Alden  Handbook.  Following  the  Plon  Sheet,  Miniature  Terminals  ond  Tube  Sockets  stake  into  place  on  Cord. 


if  for  you  H  you  hove  volume  production,  so  Cords  come  to  you  reody 
to  snap  elKtronk  elements  and  wiring  into  place  for  qukk  soldering.  Both  sides  can 

be  used  for  wiring  "  i  f  u  •  Your  design  and  production  are  simplified.  Wiring  k  an  open, 
eosy-to-work  sub-ossembly,  so  units  can  come  through  production  independently  or  be  easily  subcontrocted. 


and  how  boautifwlly  thoso  circuitry  pianos  bocomo  phi^ins 


4  SIZES  OF  PLUG-IN  PACKAGES 


4  SIZES  OP  PLUG-IN  CHASSIS 

2",  4",  t"  (also  17") 

Your  circuitry  on 
Terminal  Card 
Mript  inapt  right 
into  Alden  '  Basic 
Chaitit.  Vertical 
mounting  and 
hinged  front  panel 
give  beautiful  ac- 
cettibilityandtpace 
saving.  Qiauis  fit  wlHH 

inter^anMably  in 
standard  racks, 

Alden  Uni-racks 
and  Alden  Port-  ^ 

able  Carrying 
.Cases.  Chassis 
widths  available  in 
2",  4*.  r  and  17' 


Alden  standard 
Bases,  Lids.  Han- 
dies.  Cant,  Sockets 
for  7,  9,  II  and 
20-pin  packages 
house  Terminal 
Card  Circuitry  with 
tremendous  flexi- 
bili^  for  endlea 
variety  of  open 
and  shielded  pack- 
ags  .  .  .  making  it 
easy  and  inexpen¬ 
sive  to  give  your 
equipment  reliabil¬ 
ity  in  service  with 
instantly  replace¬ 
able  plug-ins  for 
all  sub-units. 


Mount  in 
Standard  Racks 


Mount  in 
Alden  Uni-Racks 


7-pin  9-pin  11 -pin  20-pin 
Package  components  and 
matching  sockets. 


ALDEN 

PLUG-IN 

PACKAGE 


ALDEN  BASIC  CHASSIS 


la  Portable  Cases 


and  how  ooty  to  OMign  to  ooch  plug*in  unit  a  tiny  toli>talo  to  spot  troublo  instantly 


Here  are  tiny  sensing  and 
indicating  elements  that 
really  make  sense.  Kequire 
a  minimum  of  panel  space. 
Assemble  by  simplest  pro¬ 
duction  methods.  Give 
your  equipment  quality 
appearance,  safety  conven¬ 
ience  in  use  and  servicing. 


ALDEN 
••FUSE-UTE’* 
Fuse  blows  —  Lice 

fows.  Simply  unscrew 
piece  light-lens  unit 
and  blown  fuse  comes 
out  with  it. 


A  ALDEN 
^  MINI-TEST 
POINT  JACK 
For  checking  critical 
voltages  from  front  of 
panel. 


ALDEN 
"PAN-i-LITE” 
Miniature  itidicasor 
g./  light  with  unbreakable 
1-piece  light-lens  unit 
replaceable  from  front. 


and  givo  chassis  oasily  tracoablo  intorconnocts  and  30-socond  roplacomont 


Q  HIRE'S  THE  KIT 

3.  Alden 

Serve-A-Unit  Locks 


2.  Alden  Lock  frame 


0  HERE'S  HOW  TO  USE  IT  — 

Arrange  Alden  Side  Rails  ( 1 )  and  Alden 
Lock  Frame  (2)  to  suit  your  chassis.  Alden 
Serve-A-Unit  Locks  ( 3 )  mount  in  your 
chassis  to  engage  pre-punched  holes  in  Alden 
Lock  Frame  (2)  to  pilot,  draw  in,  lock  or 
eject. 


4.  Alden  Back 
connectors 


HERE'S  WHAT  YOU  COME  OUT  WITH  - 

Organiie  all  incoming  and  outgoing  leads  with  Alden  Back  Connectors 
<  4 )  on  Lock  Frame,  where  they  can  be  numbered  and  color  coded,  and 
where  there  is  even  enough  space  for  pictorial  description,  so  circuitry 
."reads  like  a  book."  Arrange  mating  Back  Connectors  on  chassis. 


Critical  voliaass 
iDolstwd  by  vid« 


tad  out  ia  am  orderly  row,  ctwiag  a  ceiwral 
r«  all  teadft  are  ioacaady  accsiiblt.  tdeoofted 


on  THE  COMPLETE  STOftr  -  REQUEST 


ALDEN  PRODUCTS  CO.  127  N.  Main  St.,  Brockton  64,  Moss. 


ROTOR  SO  LIGHT 

...it  floats  on  waterl 


\ 


t  ■¥/ 1 


Rotor  unit  of  H-3  motor 
with  oovor  romovod 


Telechron  Synchronous  Timing  Motors 


Hard,  special-formula  steel.  Yet  the  rotor  floats.  It's  so  light,  mere 

surface  tension  holds  it  up.  Imagine  what  an  advantage  like  this  can  mean  to 

you  when  you  specify  Telechron  Synchronous  Timing  Motors  for  your  equipment. 

There’s  little  inertia  to  overcome.  So  Telechron  motors  start  almost 
instantly— reach  full  speed  in  less  than  3  cycles  (1/20th  sec.).  Low-weight 
rotor  virtually  floats  in  the  magnetic  field.  Rotor  shaft  rides  on 
a  film  of  oil— no  metal-to-metal  contact— giving  longer  life, 
and  assuring  true  synchronous  operation. 

These  advantages  are  yours  in  all  models  of  Telechron  Synchronous 
Timing  Motors— no  matter  what  the  application.  Let  us  help  you  select  the 
model  that  will  t>est  give  you  the  performance  you  are  looking  for. 

Write  for  complete  catalog  and  information  on  our  Application  Engineering  Service. 
Telechron  Department,  General  Electric  Company,48  Homer  Ave.,  Ashland,  Mass. 


MomI  H-3— for  radio  tlmor*. 
proooia  tlmora,  and  timo  awitehaa 
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THE  QUALITY  SEAL  THAT  IS  PRICE-CONSCIOtJ 


that  HERMETIC  now  manufactures  the  largest  line 
of  hermetic  seals  in  the  world  . . .  and  has  produced 
more  innovations  than  any  other  supplier  in  its 
held.  Little  wonder  that  hermetic  has  received 
generous  endorsements  from  our  country’s  Serv¬ 
ices  and  from  industry. 

Moreover,  the  HERMETIC  line  has  grown  increas¬ 
ingly.  New  developments,  advanced  design  and 
quality  standards,  which  enhance  the  value  of 
every  control  on  which  hermetic  headers  are 
used,  have  attracted  more  and  more  buyers. 

Now  is  the  time  for  you  to  check  with  hermetic 
to  hnd  out  how  these  headers  can  be  adapted  to 
your  particular  products.  Send  for  your  free  copy 
of  hermetic’s  colorful,  informative  32-page  bro¬ 
chure,  the  most  complete  presentation  ever  offered 
on  hermetic  seals. 


This  famous  trademark  has  dual  significance: 
Hallmark  of  quality  in  hermetic  seals,  it  is  also 
the  symbol  of  hermetic’s  earnest  desire  to  make 
such  units  available  to  industry  at  prices  that 
make  sense. 

HERMETIC  recognizes  the  importance  of  price  to 
industry.  Therefore,  it  makes  every  effort  to  keep 
prices  in  line  .  .  .  without  subordinating  its  own 
high  quality  standards. 

To  maintain  these  long  recognized  standards, 
every  phase  of  production,  every  operation,  is 
supervised  by  specially  trained  engineers.  And, 
more’  inspectors,  more  inspections,  more  testing 
equipment  are  used  to  check  electrical  and  me¬ 
chanical  characteristics  .  .  .  including  the  ultimate 
mass  spectrometer  test. 

It  is  because  of  this  quality  and  wide  acceptance 


31  South  Sixth  Street,  Newark  7,  New  Jersey 
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ANSWlRS 


asticord  ond  Plan, 
i'ondcd  construe 
’'■  o  P'octrcol  solo 


/  "Jtr  wires 
custom  built  tc 
unosuol  insulo 


Irons  Or 
lion  to 


Chester  ENGINEERED  plastic  insu¬ 
lation,  laboratory  and  field  tested  to 
more  than  meet  specifications  provides 
both  easier  working  qualities  and 
longer  service  life.  These  rugged  plas¬ 
tic  coatings  offer  maximum  immunity 
to  abrasion,  weather,  oil  and  most 
chemicals.  Smooth  and  pliable,  they 
pull  through  channels  and  conduit 


easily  and  offer  excellent  appearance 
in  open  wiring.  Chester  single  or  multi¬ 
conductor  wires  and  cables  are  avail¬ 
able  for  electrical,  electronic,  TV, 
radio,  telephone  and  many  other  in¬ 
dustries.  Call  or  write  for  illustrated 
bulletins,  today! 


'Solid  color*  or  spiral  markliip 


VIIES I  CABUS 

TO  SPECIFICATIONS 


VniES  I.  CABLES 

TO  SPECIFICATIONS 
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TOO  LATE  TO  HIDE  .  .  .  from  a  RELIABLE  missile 


Hundreds  of  test  hours  become  worthless, 
should  a  component  fail  at  this  critical  moment. 
A  major  source  of  last-minute  failure  is  the  un¬ 
predictable  jamming  of  a  hydraulic  control  valve 
by  just  a  single  particle  of  dirt. 

Now,  Sanders  Associates,  Inc.  offers  a  hydrau¬ 
lic  valve  that  is  accurate  .  .  .  and  reliable. 
Utilizing  a  unique  form  of  mechanical  feedback, 
this  new  valve  creates  forces  as  high  as  500 
pounds  to  break  free  any  jamming  particles. 
Interfering  metal  chips  are  literally  chopped  up. 
Here  is  a  self-clearing  valve  that  operates  without 
oil  biters,  even  with  dirt,  sludge  and  metal 


ACCURATE  CONTROL  IS  A  MUST  IN  GUIDING  THE  MISSILE, 
BUT  .  .  .  WILL  CONTROL  FAIL  IN  THESE  LAST  TWO  SECONDS? 


particles  in  the  hydraulic  fluid  supply  .  .  .  this 
is  reliability  .  .  .  “built-in”  reliability. 

Sanders  Associates,  Inc.  is  active  in  complex 
research  and  development  programs  where  new 
concepts  of  accuracy  and  reliability  are  essential. 
Typical  of  the  product  development  under  such 
programs  is  this  two-stage  hydraulic  servo  valve 
.  .  .  a  key  component  in  guided  missiles.  Are 
control,  auto-pilots,  automatic  machine  control 
and  other  applications  where  the  transfer  from 
electrical  to  hydraulic  energy  must  be  both  ac¬ 
curate  and  reliable. 

Address  inquiries  to  Dept.  40-E. 


t 


Polychemicals 


PLASTICS  •  CHEMICALS 


. . .  heat  resistance  and  strength 
in  new  miniature  parts 


The  demand  for  micro -miniature  components  in  scale 
with  miniaturized  circuit  designs  has  created  an  insu¬ 
lating  problem.  Miniature  circuits  often  develop  high 
heat  and  carry  an  increased  electrical  load  that  can 
result  in  failure  of  these  tiny  components. 

The  Felts.  Corporation  faced  such  a  problem  with  its 
miniature  coaxial  connector.  They  needed  a  material 
for  the  connector  and  primary  wire  insulation  that  had 
good  dielectric  properties  and  a  wide  resistance  to  heat, 
chemicals  and  corrosion.  It  also  had  to  be  moisture- 
resistant  and  strong. 

After  testing  many  materials,  they  chose  Du  Pont 
“Teflon”  tetrafluoroethylene  resin.  “Teflon”  is  an 
excellent  insulator.  It  has  a  dielectric  constant  of  2.0 
and  a  loss  factor  of  0.0005.  Its  power  factor  is  less  than 
0.05%  even  at  frequencies  as  high  as  30,000  megacycles. 
And  these  dielectric  properties  are  unaffected  by  tem¬ 
peratures  from  -80°F.  to  500°F.  Du  Pont  “Teflon”  is 
inert  to  all  chemicals  except  molten  alkali  metals  and 
fluorine.  It  is  tough  and  durable — will  not  crack  or  arc. 
“Teflon”  has  zero  water  absorption  and  helps  reduce 
self-generated  noise  at  high  termination  impedances. 

Du  Pont  “Teflon”  serves  many  uses  in  electrical 
equipment — stand-off  and  feed-thru  insulator  terminals, 
insulation  for  wire,  cables  and  motor  windings,  and 
other  parts  where  high  temperatures,  dielectric  strength 
and  durability  are  required.  Perhaps  “Teflon”  can  help 
you  improve  or  develop  a  product.  For  full  information, 
write:  E,  I.  du  Pont  de  Nemours  &  Co.  (Inc.),  Poly¬ 
chemicals  Department,  Room  228T,  Du  Pont  Bldg., 
Wilmington  98,  Delaware. 


Coaxial  connoctora  and  cable 
mado  by  Microdot  Divition, 
E-oHc  Corporation,  S.  Pasodono,  Coiif. 
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McGRAW-HILL 


Yon  can  tov*  tim«,  avoid  noodlots  •xponso,  ineroato  your  rotulH 
by  koviiiq  MeGraw>Hill  Lists  do  your  moil  advortising  fob! 

Three  quarters  o£  a  century  of  practical  experience  is  made  available  to  you  when 
you  turn  your  direct  mail  jobs  over  to  McGraw*Hill.  And  these  seventy-five  years  of 
leadership  in  the  development  and  perfection  of  lists  assure  you  the  maximum  results 
at  the  lowest  cost  per  order  or  inquiry. 

Those  who  are  acquainted  with  mailing  lists  know  that  year-after-year  acceptance 
of  lists  does  not  come  by  chance  or  luck.  Accepted  lists,  like  McGraw-Hill’s,  hold 
their  places  by  merit  alone.  Nor  does  success  one  day  guarantee  success  the  next. 
Vigilant  eyes  must  constantly  add  new  names,  delete,  change,  check,  recheck,  etc.  In¬ 
ferior  lists  are  dropped  as  soon  as  shortcomings  are  noticed  .  .  .  ‘‘good  lists”  yield 
to  better  lists. 

For  seventy-five  years  expert  list  users  have  preferred  McGraw-Hill  by  long  odds. 
No  matter  how  few  names  you  use — ^whether  your  business  is  large  or  small — the  best  lists, 
McGraw-Hill  Lists,  are  the  most  economical  in  the  long  run. 

The  world-wide  reputation  McGraw-Hill  has  earned  as  builders  of  the  finest  mail¬ 
ing  lists  was  born  of  constant  research  in  our  office  and  in  the  field — constantly  adding 

new  names  .  .  .  developing  new  markets, 
new  avenues  of  revenue  for  direct  mail 
list  users. 

McGraw-Hill  Mailing  Lists  are  built 
— and  constantly  maintained — to  provide, 
as  accurately  as  humanly  possible,  com¬ 
plete  rosters  of  the  industries  we  serve. 

Investigate  their  tremendous  possibili¬ 
ties  in  relation  to  your  own  product  or 
service.  Your  specffications  are  our  guide 
in  recommending  the  particular  McGraw- 
Hill  lists  that  best  cover  your  market. 
When  planning  your  industrial  advertising 
and  sales  promotional  activities,  ask  for 
more  facts  or,  better  still,  write  today. 
No  obligation,  of  course. 


Dli^  Mall  DiTliilon,  McOraw-HIIl  PnbllMhhic  Co. 

S80  Wmt  4end  Stm4,  New  York  M.  N.  Y. 

Pleane  aend  me.  at  no  ooet,  mallinc  list  Information  that  will 
^ver  my  markets. 

Name . Title . 

Company  . 

Address  . 

City  and  State . 

Product  or  Service . . . 


McGraw-Hill  Publishing  COe,  Inc. 


DIRECT  MAIL  DIVISION 

330  We  42nd  Straat.  Nnw  York  36,  H.  Ye 
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COMPACT,  PORTABLC 

BENCH-TYPE  TESTING  UNIT  FOR 

RAPID  HIGH  and  LOW  TEMPERATURES 


Primarily  developed  for  a  branch  of  the  armed 
forcea,  this  high  and  low  temperature  testing  unit 
has  a  temperature  range  from  >80*  F.  to  +185*  F. 
Rapid  temperature  pull<down  to  -80*  F.  requires 
30  minutes  or  less.  Heat  application  is  accom¬ 
plished  through  reverse  cycle  refrigeration.  Haz¬ 
ards  of  open  heating  elements  are  eliminated.  Test 
chamber  dimensions  are  12"  z  12"  x  12"  and  the 
overall  dimensions  are  50"  long,  26"  high  and  20" 
deep.  Approximate  weight  is  450  pounds.  The 
unit  is  compaa  and  is  entirely  self  conuined.  Con¬ 
trols  are  simplified  and  easy  to  operate.  Equipped 


with  air-cooled  compressors,  the  unit  is  quiet  in 
operation.  Cabinet  is  of  suinless  steel  with  all 
controls  visible.  A  blower  is  provided  for  even 
distribution  of  temperatures  and  greater  testing 
accuracy.  The  door  illustrated  is  a  latch  type  door 
providing  for  complete  removal  from  the  cabinet. 
Holes  nuiy  be  drilled  for  elearical  contacts. 

This  is  one  of  the  many  examples  of  Webbei 
engineering  skill  and  another  of 'the  many  firsts 
built  by  Webber  in  the  low  temperature  field. 

Write  for  more  complete  information: 


INDUSTRIAL  FREEZER  DIVISION 

WEBBER  MANUFACTURING  COMPANY,  INC.,  2745  MADISON  AVENUE,  INDIANAPOLIS  3,  INDIANA 

(  FormcHy  W»bb*r  ApptiaiH*  C*.,  Iik.  ) 


TRADE  MARX 


COMPUTE  TEMPERATURE  RANGE 

TESTING  UNITS 


lOW.TEMPRATURE 

INDUSTRIAL  FREEZERS 


A  wEIIER 


THE  UNITED  STATES  TIME  CORP.  and 
SANDERS  ASSDCIATES,  INC.  join  hands 

to  moke  available  for  the  first  time  on  a 
mast  production  basis  ...  at  volume  prices  — 

WORLD’S  MLEST 

SUBMINIATURE  PRECISION 

RATE  GYROSCOPES 


These  gyros,  developed  and  perfected  by 
Sanders  Associates,  are  now  made  available 
in  volume  through  the  close-tolerance,  mass 
production  techniques  and  facilities  U.  S. 
Time  has  acquired  in  nearly  a  century  of 
precision  manufacturing  experience. 

U.  S.  Time  is  the  world’s  largest  manu¬ 
facturer  of  wrist  watches  and  mechanical 
time  fuses.  Twelve  years  ago  it  began  manu¬ 
facturing  precision  gyroscopes  for  the 


armed  forces.  During  this  period,  it  has 
produced  gyros  at  the  rate  of  17,000  per 
month  in  its  ultra-modern,  completely  air- 
conditioned  plant. 

Now— the  skills  and  experience  gained  in 
attaining  this  outstanding  record  in  mass 
precision  production  are  being  applied  to 
the  manufacture  of  Sanders  Associates’  Rate 
Gyro— the  ultimate  in  subminiaturization, 
flight  proven  in  production  missiles. 
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SUPERIOR  PERFORMANCE  CHARACnRISHCS 
RELIABILITY  AQUALLY  INCREASED 

•  temperature  compensated 

•  hermetically  sealed 

•  fast  starting 

•  high  resonant  frequency 

•  unusually  insensitive  to  shock  and  vibration 


CHARACTERISTICS 


long*  . . .  420  40  d*«rM«/M<. 

■(•••Iirtioii  better  then  better  thee 

O.OS  degreei/iec.  O.OOS  defreet/ie<. 

linearity  approiimotely  0.1% 

Sentitivity  5.6  veitt  RMS  5.4  veitt  RMS 

AC  output  ot  AC  output  at 

420  defreei/iec.  40  degreet/rec. 


Retenanl 

Freguency  85  CfS 


Netninal  Domplng.  .0.5  critical  0.5  critical 

lAofef 

fucltatlen. . .  4.3  veitt,  400  cycle*,  2  pho«e,  3  watt* 
24.0  veil*,  400  cycle*.  3  pho**,  4  watt* 

Plckeff  ixcllotlea. .  .4.3  volt*.  400  cycle 

Storting  Time .  IS  tecend* 

Mon.  Operating 

linear  Accelerotlea  40  G  any  axi*  20  C  any  nil* 


30  CPS  I  linear  Accelerotlea  40  G  any 

RNVIRONMINTAL  CONDITIONS 


Altitude  —  0-40,000  feet  Temperature  Operating  Range  —  -S5C  te  85C 

Max.  Surviuol  Sliocli  Acceleratien  —  1000  G  any  axi*  T**l*d  Operating  life  — ever  1000  keur* 

Max.  Vibrotien  10-300  CRSI...5  G  any  exl* 


VAIIATIONS  IN  DESIGN  POSSIBLE  TO  MEET  SPECIFIC  lEQUIBEMENTS 
IMQUmiiS  INVITfD.  WrH*  to  Dopt.  101 

^Lc^TXiuicJ  Stoic^^^CUnc  Gyt^oxfjdivu. 

500  FIFTH  AVSNUE,  NEW  YORK  36,  N.  Y. 

Main  Plant  —  Middlobury,  CormocHcut 

Ofhgr  Pfonfi  —  Wotorbury,  Cenitactievt  >  LilUe  Reck,  Arkentet,  Ablona,  Tax..  Oundon,  Scoltend 
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SUITABLE  FORt 

GUIDID  MISSIllS 
fine  CONTROL  SYSTEMS 
AIKKAFT  INSTKUMINTS 
ANTENNA  STAB/lfZATION 


ACTUAL 

yzE 


Tantalum 
Capacitors 
For  Extreme 
Temperatures 

-55°C  to  +175“C 


New  Standard  I R  Inch  Case  Size 

Saves  up  to  20%  in  Weight .  .  .  16%  in  Volume 


When  the  Tantalum  Capacitor  wa«  introduced  by 
Mallory,  it  provitled  the  firnt  answer  to  dependable 
operation  in  the  extremely  high  ambients  such  as 

result  from  miniaturization  of  electronic  equipment. 

% 

Now,  Mallory  has  reduced  the  higher  capacity 
Tantalum  Capacitors  to  thereby  estab- 
lisbing  a  single  standard  case  diameter.  This  refine¬ 
ment  not  only  simplifies  installation  and  mounting 


hardware;  it  will  also  produce  substantial  reduc¬ 
tions  in  the  weight  and  size  of  high  capacity  units. 

Be  sure  and  look  into  the  advantages  of  Mallory 
Tantalum  Capacitors  for  your  equipment.  Our 
engineers  will  be  glad  to  talk  over  any  problem  you 
may  have  in  the  application  of  capacitors,  the 
development  of  special  types,  or  the  simplification 
of  related  circuits. 


FOR  MORE  INFORMATION... 

If  rite  for  ymr  copy  of  the  neu'  Technical  Bulletin  on 
Mallory  Tantalum  Capacitors.  It  amtains  atmplete  mechan- 
iail  and  electrinil  data  and  performance  characteristics. 

Expect  more . . ,  Get  more  from  MALLORY 

Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Electromechanical  —  Resistors  •  Switches  •  Television  Tuners  •  Vibrators 
Electrochemical  — Capacitors  •  Rectifiers  •  Mercury  Batteries 
Metallurgical— Contacts  rSpecial  Metals  and  Cerarnks*  Welding  Materials 


MALLORY 


CO.  INC 


INDIANAPOLIS 


INDIANA 


128 


Want  morn  information?  Ust  post  card  on  lest  pogt. 
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W.  W.  MacDONALD,  Editor 
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CROSS 

TALK 

►  RESEARCH  .  .  .  Answer  to  the 
current  Washington  controversy 
over  who  should  pick  up  the  check 
for  basic  research — government  or 
industry — is  obviously  “both.” 
Unless  such  research  is  supported 
at  all  educational  levels,  civilian 
business  as  well  as  the  military 
program  will  eventually  stall. 

Production  techniques  have  al¬ 
ready  progressed  far  ahead  of  re¬ 
search  in  many  fields.  Engineers 
engaged  in  the  growing  of  syn¬ 
thetic  mica  find  themselves  handi¬ 
capped  by  inadequate  background 
on  crystals.  Producers  of  devices 
employing  barium  titanate  can  go 
just  so  far  by  almost  arbitrarily 
trying  more  and  more  complex 
mixes.  There  are  many  unknowns 
in  the  important  semiconductor 
equation. 

In  the  long  run,  basic  research 
pays  off.  Without  it,  tomorrow 
would  bring  military  and  manage¬ 
ment,  as  well  as  engineering,  frus¬ 
trations. 

►  TRANSISTORS  .  .  .  First  use 
of  transistors  in  mass-produced 
tv  sets  may  be  to  replace  two  ger¬ 
manium  diodes  and  a  triode  tube 
in  noncritical  circuits.  Junction 
types  are,  we. understand,  already 
being  used  experimentally  in  this 
application.  Circuit  parameters 
are  such  that  good  performance 
is  obtained  from  near-rejects. 
Higher  temperatures  than  those 
normally  encountered  in  home 
equipment  do  not  appear  to  upset 
operation. 


►  INTERFERENCE  .  .  .  Radiation 
of  unwanted  signals  has  existed 
since  the  early  days  of  wireless. 
It  became  more  troublesome  with 
the  advent  of  radio  and  is  a  very 
real  problem  indeed  in  this  age 
of  television  and  electronics  in  in¬ 
dustry. 

F-m  tuners  frequently  interfere 
with  tv.  Television  interferes 
with  itself.  Uhf  sets  sometimes 
interfere  with  other  services. 
Color  could  interfere  still  more  if 
manufacturers  do  not  take  seri¬ 
ously  suggestions  for  minimizing 
radiation  which  will  be  in  their 
hands  before  its  commercial  ad¬ 
vent.  Diathermy  and  industrial 
heating  apparatus  have  been  seri¬ 
ous  offenders. 

It  is  difficult  to  visualize  cir¬ 
cuitry  inherently  incapable  of  ra¬ 
diating;  oscillators  are  part  and 
parcel  of  the  art.  Confinement  of 
radiation  to  specific  frequencies 
is  not  a  good  long-range  solution; 
there  are  no  frequencies  that  can 
be  so  wasted.  The  only  sensible 
solution  is  to  confine  unwanted 
signals  to  the  devices  that  gen¬ 
erate  them.  Nothing,  in  our  opin¬ 
ion,  is  more  worthy  of  concerted 
industry  action. 

►  HI-FI . . .  We’ve  been  wondering 
if  the  type  of  customer  who  has 
in  the  past  bought  big  phono-com¬ 
binations  would  be  permanently 
lost  as  tv  cuts  deeper  and  deeper 
into  the  radio  business.  Will  car 
sets,  portables  and  clock-type  ta¬ 
ble  models  alone  satisfy  music 


lovers  and  others  who  like  to 
listen  rather  than  look? 

It  is  now  becoming  clear,  not 
only  to  us  but  to  a  number  of  old- 
line  radio  manufacturers,  that 
while  high-fidelity  equipment  is 
not  likely  to  achieve  the  unit  vol¬ 
ume  which  once  belonged  to  con¬ 
soles  it  can  represent  important 
dollar  volume. 

Sixty-four-dollar  question  is  the 
extent  to  which  hi-fi  should  be 
“packaged.”  On  the  one  hand, 
packaging  in  a  single  unit  simpli¬ 
fies  manufacture  and  distribution 
and  reduces  cost.  On  the  other,  a 
variety  of  readily  interconnected 
units  is  very  appealing  to  the  cus¬ 
tomer  and  has  the  virtue  of  per¬ 
mitting  subsequent  equipment  im¬ 
provements. 

We’re  inclined  to  think  that  a 
compromise  between  the  single¬ 
unit  and  the  six  or  seven-unit  ap¬ 
proach  may  be  the  answer. 

►  COMPLAINT  .  .  .  Talked  to  a 
number  of  maintenance  men  in 
industrial  plants  this  month,  and 
many  complained  about  the  types 
of  circuit  diagrams  manufacturers 
of  electronic  equipment  supply.  It 
seems  that  a  high  percentage  of 
these  diagrams  may  be  crystal 
clear  to  a  communications  man 
but  don’t  make  sense  to  all-around 
mechanics. 

A  breakup  by  units  rather  than 
overall-unit  schematics  would  help 
materially.  So  would  semi-mechan¬ 
icals  and  common  electrical  sym¬ 
bols,  we  are  told. 
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Electronic  Equipment 

Mobile  and  point-to-point  radio  uses  expand.  Industrial  electronics  speeds  freight¬ 
handling,  simplifies  maintenance  of  tracks  and  pole  lines,  and  finds  new  applications  in 
signaling.  Radar,  television,  maguetic  amplifiers  and  transistors  all  prove  useful 


By  JOHN  M.  CARROLL 

Ataiatant  Editor 
Eijectronics 


Mlcrowor*  low*r  on  tho  Sonia  F«'i 
rodio-rolof  nolwork  proMnl*  now  look 
In  railiood  radio 


Electron  tubes  are  not  new¬ 
comers  to  the  railroad  in¬ 
dustry. 

One  of  the  first  applications  of 
the  electron  tube  in  industry  came 
in  1922.  Four  32-volt  pliotrons  were 
used  to  amplify  block-signal-code 
impulses  inductively  picked  up  from 
the  tracks.  These  coded  impulses 
operated  cab-mounted  signal  lights 
to  inform  the  engineer  of  track 
conditions  ahead'.  By  1931,  4,500 
locomotives  were  using  cab  signals ; 
4,661  locomotives  are  equipped 
today. 

Railroads  have  been  hesitant  in 
adopting  electronic  signaling  equip¬ 
ment  for  use  out  on  the  main  line, 
clinging  rather  to  fail-safe  electro¬ 
mechanical  devices.  Electronic  sig¬ 
nals  are  used  mainly  to  furnish 
supplementary  data.  In  freight-car 
classification  and  forwarding  yards, 
however,  operation  is  not  as  critical 
as  on  the  road,  so  modem  electronic 
equipment  such  as  television  and 
radar  is  rapidly  coming  into  use 
to  speed  the  nation’s  freight  han¬ 
dling. 

Mobile  Radio 

Most  of  the  electron  tubes  at 
work  for  the  railroads  are  in  com¬ 
munications  equipment.  The  vhf 
railroad-radio  service  has  made  im¬ 
pressive  strides  in  the  past  few 
years.  Over  12,000  transmitter 
authorizations  have  been  granted 
in  the  159  to  162-mc  band.  Several 
roads,  notably  the  Pennsylvania, 
have  also  adopted  inductive  carrier 
for  train-to-base  and  train-to-train 
communications ;  1,736  installations 
have  been  made.  Figure  1  shows 


the  expansion  in  railroad  communi¬ 
cations  during  the  last  four  years. 

Bell-System  telephones  board 
crack  trains  furnish  public  com¬ 
munications  for  passengers.  Two 
services  are  used:  the  highway 
mobile  telephone  service,  30-44  me, 
and  the  urban  mobile  service,  162- 
162  me. 

With  their  great  fleet  of  coastal 
and  harbor  vessels,  the  railroads 
are  also  large  users  of  marine 
radiotelephone  equipment.  The 
New  York  Central  is  planning  in¬ 
stallation  of  low-frequency  auto¬ 
matic-direction-finding  equipment 
on  its  Weehawken  ferry.  The  sys¬ 
tem  will  comprise  a  receiver  aboard 
ship  and  a  low-power  beacon  located 
on  the  ferry  slip.  The  system  will 
permit  operation  under  poor  visi¬ 
bility  conditions. 

Point-io-Poini 

Maintaining  communications 
along  right-of-way  is  a  major  func¬ 
tion  of  railroad  communications 
engineers.  Carrier-telephone  equip- 
'ment  finds  use  throughout  their  ex¬ 
tensive  wire-line  plant. 

Microwave  radio-relay  systems 
have  been  installed  by  the  Rock 
Island  and  the  Santa  Fe  railroads. 
The  Santa  Fe  system  replaces  816 
miles  of  open-wire  telephone  line. 
It  operates  in  the  6,576  to  6,875-mc 
band  and  consists  of  terminals  at 
Galveston  and  Beaumont,  Texas, 
with  three  intermediate  repeater 
stations.  All  stations  have  standby 
r-f  equipment.  Eight  duplex  voice 
channels  are  provided  by  pulse-am¬ 
plitude  modulation  of  the  shf  car¬ 
rier.  One  channel  is  a  party  line 
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Maintaining  ireight-yard  conununlcotion*;  Tbf  radio  In  switch  engln*  ieoture*  foil- 
sale  operotion.  Tolk-back  loudspeakers  keep  yard  workmen  In  touch 


with  drop  and  insert  at  each  re¬ 
peater.  It  also  carries  a  'fault-alarm 
tone. 

Figure  2  is  a  block  diagram  of 
one  of  the  repeaters  in  the  Santa- 
Fe  relay.  Incoming  f-m  signals  at 
6,830  me  are  mixed  with  the 
6,740-mc  signal  from  the  klystron 
local  oscillator.  The  90-mc  i-f  sig¬ 
nal  is  detected  and  applied  through 
a  direct-coupled  voltage  amplifier 
to  the  repeller  of  the  klystron. 

The  klystron  is  thus  made  to  fol¬ 
low  the  incoming  signal  in  fre¬ 
quency  and  functions  both  as 
receiver  local  oscillator  and  trans¬ 
mitter  for  the  next  leg  of  the 
relay. 


The  Rock  Island’s  system  spans 
106  miles  between  Norton  and 
Goodland,  Kansas.  It  operates  in 
the  6,575  to  6,875-mc  band  and  con¬ 
sists  of  two  terminals  and  four 
repeaters. 

Early  Microwave 

Experiments  with  railroad  micro- 
wave  radio  date  from  1946,  when 
the  Rock  Island  used  2,660-mc 
equipment  for  cab-to-caboose  and 
cab-to-wayside  communications*. 
Since  then,  however,  vhf  radio  has 
gained  general  acceptance  for  rail¬ 
road  mobile  communications. 

Early  experiments  with  micro- 
waves  for  right-of-way  communica¬ 


tions  were  carried  on  in  1949  on 
the  Long  Island,  where  8-channel, 
6,660-mc  equipment  was  used  for 
remote  operation  of  power-distrib¬ 
uting  substations,  remote  control  of 
switches  and  signals,  metering  elec¬ 
tric  power,  telephone,  telegraph  and 
facsimile  communications*. 

Major  factor  inhibiting  more 
widespread  use  of  micr:iwave  by 
the  railroads  has  been  the  attitude 
of  some  telephone  companies  to¬ 
wards  interconnection  of  their  fa¬ 
cilities.  Railroads  have  historically 
enjoyed  interconnection  privileges 
with  their  wire-line  circuits  for 
both  on-line  and  off-line  calls.  In¬ 
terconnection  with  microwave  links 
is  not  granted  in  these  contracts. 

Transistors 

Both  magnetic  amplifiers  and 
transistors  are  finding  application 
in  railroad  work.  Magnetic-ampli¬ 
fier  regulators  have  been  used  with 
axle-driven  generators  to  supply 
power  for  radio  equipment  in¬ 
stalled  in  freight-train  cabooses. 

A  transistor  amplifier  used  in 
Baltimore  and  Ohio  telephone  sub¬ 
sets  helps  overcome  attenuation 
on  heavily-loaded  train-dispatching 
circuits.  A  junction  transistor  with 
base  input  is  used.  The  amplifier 
operates  from  the  4i-volt  local 
battery  used  to  supply  current  to 
the  carbon  microphone.  The  tran¬ 
sistor  amplifier  is  normally  con¬ 
nected  in  the  receive  position  and 
is  controlled  by  a  push-to-talk  but¬ 
ton.  The  circuit  shown  in  Fig.  3 
uses  an  npn  junction  transistor. 

Input  in  receive  position  is  from 
a  line-bridging  transformer.  On 
transmit,  the  carbon  microphone 
works  into  a  resistor  in  the  base 
circuit.  Although  amplification  is 
limited  by  circuit  noise  along  the 
line,  subsets  now  in  use  have  gains 
of  20  db.  This  gain  exceeds  that 
of  telephone  repeaters  used  on  dis¬ 
patching  lines. 

About  15  transistor-amplifier 
subsets  are  presently  in  use.  These 
were  built  by  B  &  O  personnel.  The 
subset  has  been  recently  redesigned 
for  mass  production. 

Politics 

Bills  to  transfer  authority  over 
railroad  electronic  equipment  from 
the  FCC  to  the  Interstate  Com- 
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Electronic  train  Idontlflcotlon.  OmcUlalor  tank  coil  In  weathorprooi  houtinq  between  tracks  couples  to  tuned  circuit  in  rubber  doughnut 

suspended  below  caboose,  producing  chonge  in  output 


car’s  net  weight  is  recorded  for  the 
weighmaster  by  an  electric  printer. 
Remote  switches  are  then  operated 
and  the  car  rolls  by  gravity  into  one 
of  several  tributary  tracks  where 
the  freight  trains  are  made  up. 

A  radar  speed  meter  clocks  the 
car  as  it  rolls  down  grade.  This 
warns  the  operator  in  the  yard’s 
control  tower  if  the  car’s  speed  is 
too  great  for  safe  coupling  with 
others  on  the  tributary  track.  The 
operator  can  then  manipulate  re¬ 
mote  controls  that  check  the  car’s 
speed  by  engaging  the  retarders. 
These  are  long  steel  clamps  or  shoes 
that  work  against  spring  pressure 
to  squeeze  the  car’s  wheels. 

Electronic  Weighing 

The  electronic  car  scales  can 
weigh  4  to  5  standard  40-foot 
freight  cars  per  minute.  Cars  are 
pushed  over  the  scale  at  2J  mph, 
which  leaves  each  car  alone  on  the 
scale  for  about  3  seconds.  Two 
weight  indications  are  provided,  a 
large  visual  indicator  and  a  remote 
printer.  The  printer  automatically 
subtracts  tare  weight  from  gross 
weight.  Full-scale  reading  is  400,- 
000  pounds  and  the  scales  are  accu¬ 
rate  within  100  pounds. 

The  scale  platform  is  a  90-foot 
section  of  track  divided  into  four 
sections.  Eight  waterproof -jacketed 
weighing  cells  support  the  scale 


merce  Commission  are  among  the  and/or  cab  signals  and  similar 
hardy  perennials  on  Capitol  Hill*,  equipment. 

Most  recent  one,  HR  3,095,  tossed  r  •  c  v  j  * 
in  the  hopper  by  Rep.  Melvin  Price  Freight-Yard  Electronics 

(D.,  Ill.)  would  give  the  ICC  au-  Making  up  freight  trains  con- 
thority  to  require  railroads  to  in-  stitutes  a  large-scale  industrial 
stall  certain  electronic  or  electrical  operation.  In  modem  freight-car 
safety  equipment  subject  to  FCC  classification  yards,  electronic 
approval  of  required  licenses,  sta-  equipment  is  making  a  major  con- 
tion  permits  or  other  required  per-  tribution  to  safe  and  speedy  freight 
mits.  The  FCC  would  still  retain  handling. 

its  jurisdiction  over  communica-  In  a  typical  operation,  freight 
tions  equipment.  .  cars  are  pushed  by  a  switch  engine 

Equipment  mentioned  in  the  bill  to  the  top  of  a  rise  called  the  hump, 
includes:  telegraph,  telephone,  ra-  An  industrial  television  camera 
dio,  inductive  carrier  for  wayside  may  then  pick  up  the  car  numbers 
and/or  train  communication ;  also,  and  relay  them  to  a  clerk, 
block  signals,  interlocking,  auto-  The  cars  are  decoupled  and 
matic  train  stop,  train  control  weighed  on  electronic  scales;  the 
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FIG.  1  — Railroad  radio  boomi  while  Indnctiee  carrier  installationt  increase  slowly 
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FIG.  2 — Microwovs  rspsatsr  ussd  on  Santa  Fs  has  sinqls  klystron  ior  recslTsr  local 
oscillator  and  transmitter 


platform.  The  cells  are  essentially 
resistance-wire  strain  gages,  con¬ 
nected  in  a  400-cps  Wheatstone- 
bridge  circuit.  An  a-c  amplifier  am¬ 
plifies  the  unbalance  of  the  bridge 
and  actuates  a  servomechanism  that 
operates  to  restore  bridge  balance. 


Weight-scale  pointers  are  coupled 
to  this  servomechanism. 

Radar  Cases  Jolts 

The  radar  speed  meter  works  on 
the  Doppler  principle.  A  2C40  light¬ 
house  triode  operating  as  a  fixed- 


frequency  oscillator  delivers  4.6 
watts  c-w  to  two  half-wave  dipoles 
fed  in  phase.  Frequency  is  2,466 
me,  in  the  industrial-medical-scien¬ 
tific  band.  Oscillator  resonant  cir¬ 
cuits  comprise  a  cylindrical-grid 
cavity  and  associated  anode  in  com¬ 
bination  with  a  feedback  cavity  cut 
for  the  operating  frequency.  * 

A  small  amount  of  transmitter 
power  is  mixed  in  the  receiver  input 
with  the  signal  reflected  from  the 
target,  the  freight  car.  The  re¬ 
ceiver  output  frequency  thus  de¬ 
pends  upon  the  speed  at  which  the 
car  is  moving.  This  frequency  is 
detected  and  used  to  operate  two 
voltmeters  calibrated  directly  in 
miles-per-hour.  One  meter  is 
mounted  in  the  case  with  the  trans¬ 
ceiver  while  the  other  is  located  on 
the  retarder-operator’s  desk. 

Intercoms 

Freight-yard  communications  are 
vital  for  safe  and  efficient  operation. 
Southern’s  modem  Norris  Yard  at 
Birmingham,  Ala.  uses  40  paging 
and  150  talk-back  loudspeakers  to 
coordinate  operations.  Two  hun¬ 
dred  ground-line  loud  speakers  are 
also  installed.  To  operate  one  of 
these  as  a  microphone,  the  talker, 
depresses  a  foot  pedal,  that  also 
mutes  all  nearby  units  to  eliminate 
sources  of  acoustic  feedback.  Con¬ 
versations  can  be  carried  on  using 
any  nonadjacent  loudspeakers. 

Twenty-two  vhf  receivers  and  21 
transmitters  also  help  knit  yard 
operations  together.  The  equipment 
fails  safe  in  that  a  1,200  cps  beep 
tone  is  transmitted  regularly  for 
one-half  second  at  ten-second  inter¬ 
vals.  Hearing  this  tone  in  his  loud¬ 
speaker,  the  engineer  is  assured 
that  he  is  not  depending  upon  a 
dead  radio  receiver  for  instructions. 

Train  Identification 

A  train-position  indicator  intro¬ 
duced  some  years  ago  on  the  Rock 
Island  used  signals  having  fre¬ 
quencies  identified  with  fixed  pointa 
along  the  line*.  When  keyed  by  the 
train,  these  signals  were  passed 
over  wayside  wires,  through  appro¬ 
priate  filters,  amplifiers,  trigger- 
tubes  and  relays  to  actuate  signal 
lamps  and  recorder  pens  that 
showed  the  train’s  proerress. 

On  the  Erie,  an  electronic  train- 
identification  system  enables  the 
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FIG.  3 — Hl9h-«iHci*nc7  railroad  dlapotchor'a  lolepbono  Bubtet  utn  iunction 

transistor 


FIG.  4 — Eloctronic  train  watcbsr  Idsntliies  trains  passinq  unattondsd  Iunction.  Train 
Is  taqqod  hj  tunod  circuit  suspended  below  caboose  * 


dispatcher  at  Salamanca,  N.  Y.  to 
identify  westbound  freight  trains 
passing  from  single-track,  manual- 
block  to  double-track,  automatic- 
block  territory  at  an  unattended 
junction  at  Waterloo,  22  miles  dis¬ 
tant. 

Four  freight  trains  are  operated 
over  this  division  and  each  is  identi¬ 
fied  by  an  individual  lamp  on  the 
dispatcher’s  board  at  Salamanca. 
The  lamps  are  selected  by  code-rate 
signals  transmitted  each  time  the 
caboose  of  a  westbound  freight 


passes  the  junction.  A  numbered 
recording  pen  is  also  actuated  on  a 
strip-chart  recorder  to  indicate  time 
of  identification. 

The  code-rate  signals  consist  of 
pulses  sent  over  wired  carrier  from 
electromechanical  transmitters. 
Each  of  the  four  cabooses  is  repre¬ 
sented  by  a  different  pulse-repeti¬ 
tion  rate,  which  may  be  120,  180, 
240  or  406  pulses  per  minute.  The 
proper  code-rate  signal  is  put  on  the 
wire  by  a  relay  selected  by  the  elec¬ 
tronic  train  identifier. 


Each  caboose  is  tagged  by  an  r-f 
tuned  circuit  sealed  in  a  rubber 
doughnut  suspended  beneath  it 
Each  circuit  is  tuned  to  a  dis¬ 
tinct  frequency  in  the  160-310-kc 
band.  The  tank  circuit  of  an  160- 
310-kc  sweep-frequency  oscillator  is 
located  in  a  weatherproof  housing 
between  the  tracks.  As  a  train  ap¬ 
proaches  the  junction,  a  track  relay 
turns  on  the  sweep-frequency  oscil¬ 
lator  and  the  four  code-rate  trans¬ 
mitters. 

A  portion  of  the  sweep-oscillator 
power  is  applied  to  four  frequency-  • 
sensitive  gate  generators,  /,  to  /,  in 
Fig.  4.  These  gate  generators  each 
produce  a  pulse  when  the  oscillator 
sweeps  past  its  resonant  frequency. 
These  resonant  frequencies  corre¬ 
spond  to  those  of  the  caboose  tuned 
circuits.  The  four  gate  pulses  are 
applied  sequentially  to  each  of  the 
identification  relay  control  circuits. 
The  control  circuits  are  coincidence 
gates  and  remain  cut  off  unless  a 
caboose  is  passing  over  the  sweep- 
oscillator  tank  circuit. 

Operation 

When  a  caboose  passes  over  the 
track  coil,  its  inert  tuned  circuit 
couples  to  the  oscillator  tank,  caus¬ 
ing  a  change  in  oscillator  output. 
The  oscillator  reaction  amplifier  de¬ 
tects  this  reaction  and  amplifies  it, 
applying  it  to  the  master  relay  con¬ 
trol  and  the  oscillator-reaction  pulse 
generator.  The  master  relay  control 
energizes  the  master  relay  indicat¬ 
ing  the  presence  of  a  caboose. 

Simultaneously,  the  oscillator- 
reaction  pulse  generator  produces 
an  enabling  pulse  that  is  applied  to 
all  four  identification-relay  control 
circuits.  Coincidence  occurs  only  in 
the  control  circuit  associated  with 
the  caboose-coil  resonant  frequency. 
When  both  master  and  identifica¬ 
tion  relays  are  energized,  the  proper 
code-rate  transmitter  keys  the  17-kc 
wire-line  carrier  and  remote  identi¬ 
fication  is  made.  The  dispatcher  ac¬ 
knowledges  the  signal  by  pu.shing  a 
button  that  sends  a  disabling  signal 
over  another  carrier  channel  to  re¬ 
store  the  equipment  to  its  normal 
condition. 

Remote  Control 

The  wire-line-carrier  transmitter 
and  receiver  shown  in  Fig.  5  can  be 
used  both  to  actuate  remote  signal 
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FIG.  5 — Carri*r-curr«nl  control  unit  for  romoto  aignolinq  compritM  17-kc  tranamillor 

and  rocolTor 


devices  and  to  indicate  their  posi¬ 
tion.  The  transmitter  as  shown  op¬ 
erates  on  26  volts  d-c  using  special 
railroad-type  tubes.  Heater  power 
may  be  26  volts,  a-c  or  d-c.  The 
transmitter  delivers  0.1  watt  r-f 
into  a  600-ohm  line  at  a  carrier 
frequency  of  17  kc.  The  carrier 
transmitter  output  is  keyed  by  the 
electromechanical  code-rate  trans¬ 
mitter  while  the  rectified  receiver 
output  operates  the  appropriate 
code-rate-sensitive  relay. 

Maintenance  of  Way 

America’s  railroad  industry  must 
maintain  an  immense  physical  plant. 
Electronics  is  on  the  job  here  too. 
For  several  years,  self-propelled 
track  inspection  cars  have  patrolled 
200,000  track-miles  annually  at  12 
mph  searching  for  potentially  de¬ 
fective  rails*.  Internal  fissures  in 
the  steel,  particularly  transverse 
ones,  can  grow  suddenly  to  such  a 
size  that  the  rail  will  break  under 
load.  The  track  inspection  car 
passes  a  heavy  current,  8,000  am¬ 
peres  at  1.8  volts,  through  the  rails, 
recording  local  variations  in  mag¬ 
netic  field  due  to  fissures.  Defective 
rails  are  located  on  a  strip  chart 
and  automatically  sprayed  with 
white  paint. 

Smoothness  of  roadbed  is  moni¬ 


tored  by  the  Chesapeake  &  Ohio’s 
roadway  inspection  car.  The  car  has 
a  gyro-balanced  measuring  truck 
suspended  beneath  it.  An  eight-pen 
strip-chart  recorder  notes  the  rail 
profile,  alignment  of  the  rail,  dif¬ 
ference  in  elevation  between  rails 
and  the  general  surface  of  the 
track.  In  addition,  bells  ring  and 
lights  flash  as  the  car  passes  over 
low  joints  or  faulty  surface. 

Five  thyratron  circuits  like  the 
one  shown  in  Fig.  6  record  right- 
rail  joints  i-in.  low,  right-rail  joints 
i-in.  low,  track  surface,  left-rail 
joints  i-in.  low  and  left-  rail  joints 
i-in.  low.  When  a  rail  joint  i-in. 
low  is  detected,  a  light  flashes,  a 
bell  rings  and  the  fault  is  recorded 
both  on  an  electromechanical  coun- 


FIG.  6 — Thyratron  raU-ioult  datoctor 
helps  maintain  roadbed  smoothness  by 
locotinq  low  rail  Joints  ond  suriace  ir> 
reqularities 


ter  and  stripchart  recorder.  If  the 
joint  is  i-in.  low,  two  lights  flash. 
The  surface-fault  detector  records 
elevation  differences  between  the 
center  measuring  truck  and  either 
the  car’s  front  or  rear  truck. 

When  a  low  joint  is  encountered, 
the  contactor  in  the  thyratron  grid 
circuit  is  closed,  connecting  the  grid 
to  the  positive  terminal  of  the  22  i- 
volt  battery.  The  gas-filled  tube 
fires  and  draws  heavy  current  The 
plate-circuit  relay  is  energized,  clos¬ 
ing  contacts  that  energize  a  second 
relay.  This  relay’s  contacts  close  to 
actuate  the  bell,  light  and  counter. 
Another  set  of  contacts  on  this  re¬ 
lay  opens  the  thyratron  plate  cir¬ 
cuit;  thus  the  tube  is  deionized  and 
remains  ready  to  detect  the  next 
track  flaw. 

Fault  Finder 

The  railroads  operate  many  thou¬ 
sand  miles  of  pole  line  in  their  com¬ 
munications  service.  The  Southern 
Pacific  and  the  C  &  O  are  making 
use  of  a  radar-like  device  to  locate 
troublesome  faults  along  their  lines. 
This  device  transmits  a  pulsed  very- 
low-frequency  signal  that  is  re¬ 
flected  by  the  mismatch  presented 
by  a  line  fault. 

The  carrier  frequency  selected 
depends  upon  the  transmission 
characteristics  of  the  line  and  may 
be  from  400  cps  to  30  kc.  The  pulse 
repetition  rate  is  adjustable  from 
200  to  2,000  cps.  The  distance  from 
the  line  fault  to  either  the  trans¬ 
mitter  or  to  some  known  mismatch 
may  be  determined  by  aligning  the 
received  echo  on  the  face  of  the 
cathode-ray  tube  with  either  the 
outgoing  transmitter  pulse  or  with 
the  echo  from  a  known  mismatch. 
The  phase-shifter  dial  is  generally 
calibrated  in  miles.  Line  fault  lo¬ 
cators  are  under  development  that 
display  the  distance  from  a  line 
fault  to  a  known  mismatch  directly 
in  miles  using  a  decade  counter. 
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Exp«rliB*niaI  tranBlslor-controU*d  magnetic  anpUlter  using  singU  -winding  toroid  with  CK722  iunction  transistor.  With  60-cps.  12.5-Tolt 
rms  carrisr  voltags  oppllsd  to  tsrmlnals  at  right  output  signal  cur  rsnts  up  to  100  mo  psak  can  bo  obtained  in  connected  load  for 

emitter  input  signal  currents  under  0.S  mo  peak 


TO  UNDERSTAND  the  operation  of 
the  transistor-controlled  mag¬ 
netic  amplifier,  a  comprehension  of 
magnetic-core  behavior  is  required. 

Magnetic  cores  are  usually 
characterized  by  their  B-H  curves. 
If  a  winding  is  placed  on  a  core, 
the  curve  is  conveniently  converted 
to  a  flux-current  plot.  Figure  1 
shows  a  representative  B-H  and 
flux-current  plot  for  a  grain- 
oriented  nickel-iron  core  when  ex¬ 
cited  at  a  particular  frequency. 


FIG.  1 — Charactsristic  plots  lor  groin- 
orlsntod  nicksl-iron  ussd  in  magnetic- 
amplUlsr  corss 
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The  independent  variable  of  the 
flux-current  plot  is  usually  thought 
of  as  the  current,  but  there  is  no 
reason  why  the  flux  cannot  be  so 
considered.’  *  Indeed,  by  going  one 
step  further  and  showing  the  rela¬ 
tionship  between  flux  and  winding 
voltage,  a  whole  step  in  circuit 
analysis  is  saved. 

Circuitwise,  not  flux  but  the  re¬ 
lated  quantity,  voltage,  is  of  im¬ 
portance.  Flux  and  voltage  both 
appear  in  the  elementary  ex¬ 
pression  e  =  —  N(d0)/dt,  where 
c.  is  the  winding  voltage,  N  is  the 
number  of  turns  of  winding  and 
0  is  the  flux  through  the  winding. 
The  solution  of  this  differential 
equation  is 


The  flux  axis  of  the  flux-current 
plot  may  thus  be  replaced  by  this 


expression  and  ^edt  considered  as 
an  independent  variable  directly 
proportional  to  flux.  The  winding 
current  may  now  be  determined 
simply  by  observing  ^edt  which  has 
accumulated  at  the  terminals  of  the 
winding.  Flux  no  longer  need  be 
considered  at  all. 

Analysis  of  Simple  Series  Circuit 

The  behavior  of  the  simple 
circuit  of  Fig.  2A  can  be  examined 
by  using  this  principle  for  analysis. 
The  circuit  consists  of  a  winding 
on  a  magnetic  core  in  series  with 
an  alternating  voltage  source  and  a 
small  resistance.  Assume  that  the 
operating  point  on  the  ^edt  versus 
i  plot  is  point  a  of  Fig.  2B  at  the 
start  of  the  positive  half-cycle 
of  supply  voltage.  To  determine 
the  current,  examine  the  added 
jedf  which  has  developed  across 
the  winding  terminals  and  note  the 
current  corresponding  to  this  added 
^edt  on  the  plot  of  Fig.  2B.  With  a 
small  series  resistance  the  iR  drop 
is  assumed  negligible  and  the  full 
supply  voltage  is  considered  as  im¬ 
pressed  on  the  winding. 


136 


August.  1953  —  ELECTRONICS 


Magnetic  Amplifier 

Combining  the  junction  transistor  with  a  magnetic  amplifier,  using  Ramey  reset  control 
circuit,  utilizes  best  characteristics  of  each.  Circuit  is  simple,  delivers  greater  power 
than  transistor  alone,  and  responds  to  signal  changes  in  one  carrier-frequency  cycle 


For  a  very  small  increase  in  the  point  is  then  reached  at  the  end  of  Waveforms  illustrating  this  mode 
source  voltage  v„  the  operating  the  positive  half-cycle  of  supply  of  operation  are  shown  in  Fig.  2C. 
point  moves  from  point  a  to  point  voltage.  When  the  supply  voltage  An  important  extension  of  the 
b;  that  is,  very  little  \edt  need  be  becomes  negative,  |edt  becomes  less  circuit  just  described  is  the  addi- 
applied  to  the  winding  to  cause  the  and  the  operating  point  moves  tion  of  an  ideal  diode  poled  as  shown 
current  to  become  the  value  at  along  the  left  side  of  the  jedt  in  Fig.  3A.  To  determine  the  cur- 
point  b.  As  more  integral  of  volt-  versus  t  plot,  eventually  returning  rents  in  this  circuit,  again  assume 
age  accumulates  across  the  wind-  to  point  a  when  the  added  ^edt  the  same  initial  point  a  with  condi- 
ing,  the  operating  point  moves  equals  zero  at  the  end  of  the  tions  as  before.  The  circuit  behavior 
from  b  toward  c.  negative  half-cycle.  during  the  first  positive  half-cycle 

For  simplicity,  it  is  assumed  The  current  that  fiows  under  of  supply  voltage  is  identical  to  that 
that  the  total,  integral  of  voltage  these  conditions  is  called  the  of  Fig.  2A.  The  diode  has  no  effect 
applied  during  the  positive  half-  magnetizing  current;  it  does  not  during  this  part  of  the  operation, 
cycle  is  just  sufficient  to  cause  the  exceed  the  relatively  low  values  As  the  voltage  source  becomes  nega- 
operating  point  to  reach  e.  This  corresponding  to  points  e  and  e.  tive,  the  diode  absorbs  the  entire 


FIG.  2 — SimpU  ••rtot  circuit  utln?  maq-  FIG.  3 — Crystal  dlods  In  sinpU  ssrlss  FIG.  4 — ModUisd  dlods  drcuU  nslnq 

nsUc  cors.  Only  small  maqnstisinq  cur-  circuit.  Current  on  positlTS  hali-cycle  shunt  rheostat  to  establish  operotlnq 

rent  flows  is  determined  by  r,  and  Ji  conditions  between  those  ei  Flq.  2  and  3 
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supply  voltage  and  no  negative 
voltage  is  applied  to  the  winding. 
The  operating  point  stays  at  point 
c'  during  the  entire  negative  half¬ 
cycle  of  supply  voltage;  that  is,  no 
change  in  \edt  occurs  during  the 
negative  half-cycle  of  supply  volt¬ 
age. 

During  the  following  positive 
half-cycle,  the  source  tends  to  ap¬ 
ply  an  added  positive  \edt  to  the 
srinding  but  the  core  is  now 
saturated,  and  the  winding  current 
tends  to  become  very  large ;  the 
small  resistance  which  was  pre¬ 
viously  ignored  now  absorbs  the 
entire  supply  voltage.  The  wave¬ 
form  of  the  current  follows  that  of 
the  supply  voltage  for  the  positive 
half-cycle  of  supply  voltage.  Again, 
as  the  supply  voltage  becomes 
negative,  the  diode  absorbs  voltage 
and  no  current  exists.  The  circuit 
behavior  is  as  if  the  magnetic  core 
were  not  even  present.  Large 
currents  may  exist  and  considerable 
power  be  delivered  to  the  resistor. 

Circuit  With  Rheostat  Control 

Two  conditions  of  core  operation 
have  been  described.  In  the  first, 
the  series  resistor  absorbed  very 
little  power  since  the  core  limited 
the  circuit  current  to  the  magneti¬ 
zation  value.  The  second  condition 
allowed  large  currents  to  exist, 
limited  only  by  the  value  of  the 
resistor. 

The  only  difference  in  these  t\vo 
circuits  was  the  use  of  an  ideal 
diode.  Suppose  that  a  variable  re¬ 
sistor  /?»  is  placed  across  this  diode 
as  shown  in  Fig.  4 A.  If  the  re¬ 
sistance  is  made  very  low,  the  oper¬ 
ation  is  that  of  the  first  case— small 
circuit  current.  If  the  resistance  is 
made  large,  the  operation  is  that 
of  the  second  mode — large  current. 

With  these  two  modes  in  mind, 
consider  the  resistor  at  an  inter¬ 
mediate  value.  If  the  operation  dur¬ 
ing  the  negative  half-cycle  is 
examined,  one  finds  that  Rt  (the 
drop  across  R  is  negligible)  absorbs 
some  of  the  supply  voltage  and  the 
core  the  remainder.  If  a  suitable 
value  of  resistance  is  selected,  half 
the  integral  of  supply  voltage  ac¬ 
cumulates  across  the  resistor,  and 
half  across  the  winding.  In  this  in¬ 
stance,  the  core  operating  point 
moves  from  &  through  d  to  e,  just 
half-way  down  the  left  side  of  the 


\edt  versus  i  plot,  during  the  nega¬ 
tive  half-cycle  of  supply  voltage. 

During  the  next  positive  half¬ 
cycle  of  supply  voltage,  the  core  ab¬ 
sorbs  tbe  supply  voltage  until  \edt 
is  the  saturation  value.  The  re¬ 
quired  additional  \edt  to  reach 
saturation  is  only  half  of  that 
available  from  the  supply.  When 
this  amount  of  additional  integral 
has  been  supplied,  the  core  is 
saturated  and  the  current  suddenly 
increases  to  the  value  v,/R  and  fol¬ 
lows  the  supply-voltage  waveform 
for  the  remaining  interval  of  the 
positive  half-cycle  of  supply  voltage. 
Waveforms  are  shown  for  this 
mode  of  operation  in  Fig.  4C. 

Rest-Control  Action 

The  above  discussion  has  shown 
that  the  current  through  resistor 
R  may  be  controlled  with  the  circuit 
of  Fig.  4A  merely  by  varying  a 
second  resistor  Rt.  The  value  of 
this ,  resistor  determines  the  point 
on  the  (edf  versus  i  plot  at  which 
the  core  is  left  at  the  end  of  the 
negative  half-cycle  of  supply  volt¬ 
age.  This  point  in  turn  determines 
the  duration  of  time  in  which  load 
current  exists  in  the  following 


FIG.  5 — Oparotlon  oi  troniUtor-con- 
troUad  magnetic  ompIUier  circuit 


positive  half-cycle  of  supply  volt¬ 
age.  Restated,  the  condition  of  the 
core  at  the  end  of  the  negative  half¬ 
cycle  of  supply  voltage  determines 
the  operation  during  the  positive 
half-cycle.  Resistor  R,  need  only 
pass  currents  up  to  the  peak 
magnetization  current  to  control 
load  currents  many  times  greater. 

Available  transistors  have  char¬ 
acteristics  which  allow  them  to 
perform  the  function  of  the  ideal 
diode  and  resistor ;  that  is,  a  trans¬ 
istor  can  be  considered  as  a  diode 
in  which  the  back  current  is 
readily  controlled. 

Transistor-Controlled  Magnetic 
Core 

Figure  6A  shows  the  circuit  of  a 
transistor-controlled  magnetic  amp¬ 
lifier.  This  circuit  is  the  same  as 
that  of  Fig.  4A  except  that  a 
transistor  takes  the  place  of  the 
diode  and  its  paralleling  resistor. 

The  characteristics  of  the  circuit 
elements  are  shown  in  Fig.  5B. 
Assume  as  before  that  at  the  start 
of  the  positive  half-cycle  of  supply 
voltage,  the  magnetic  element  is  at 
point  o.  As  the  characteristics 
show,  the  transistor  may  be  con¬ 
sidered  as  a  very  low  resistance 
during  this  half  of  the  operating 
cycle. 

With  the  supply  voltage  becom¬ 
ing  slightly  positive,  the  operating 
point  of  the  magnetic  element 
moves  from  point  a  to  point  b,  with 
the  magnetic  element  absorbing 
essentially  zero  voltage.  To  move 
from  point  b  to  poiftt  c,  however, 
requires  that  the  core  absorb  a  time 
integral  of  voltage  equal  to  the 
difference  in  ordinates  from  point 
c  to  point  b.  During  this  absorption 
of  voltage,  the  circuit  current  in¬ 
creases  from  /»,  the  value  at  point 
b,  to  Ir,  the  value  at  point  c.  These 
currents  are  shown  both  on  the 
transistor  characteristic  and  the 
magnetic-element  characteristic. 
With  the  supply  voltage  adjusted 
as  before,  this  added  jedf  is  just 
sufficient  to  bring  the  operating 
point  to  c  during  the  positive  half- 
cycle  of  operation. 

As  the  supply  voltage  passes 
through  zero  the  negative  half¬ 
cycle  starts.  During  this  negative 
half-cycle,  the  transistor  charac¬ 
teristics  become  significant  and  the 
constraint  imposed  by  a  particular 
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value  of  emitter  current  must  be 
considered.  Such  a  constraint  re¬ 
quires  that  the  transistor  operate 
on  a  specified  curve  of  the  family 
shown  in  Fig:.  5B.  This  curve  shows 
that  the  transistor  acts  as  a  low 
resistance  until  the  collector  cur¬ 
rent  7  exceeds  the  value  at  the  knee 
of  the  characteristic,  after  which  it 
acts  as  a  high  resistance. 

Thus,  during  the  negative  half¬ 
cycle  the  magnetic  element  again 
absorbs  the  supply  voltage,  and  the 
operating  point  moves  down  the 
left-hand  side  of  the  \edt  versus  t 
plot  until  the  magnetic-element 
current  reaches  the  value  of  cur¬ 
rent  corresponding  to  the  knee  of 
the  transistor  curve.  The  transistor 
then  absorbs  all  the  supply  volt¬ 
age  and  maintains  the  magnetic- 
element  current  at  a  substantially 
constant  value.  The  operating  point 
corresponding  to  this  condition  is 
shown  as  point  d. 

When  the  negative  half-cycle  is 
completed,  the  magrnetic  element  is 
left  at  point  e  and  the  device  is 
ready  for  the  following  positive 
half-cycle  of  operation.  During  this 
positive  half-cycle,  an  added  fedf 
accumulates  across  the  core  wind¬ 
ing  and  the  operating  point  moves 
from  e  to  /  and  then  to  e.  As  the 
voltage  integral  tends  to  increase 
beyond  the  value  required  to  reach 
point  c,  the  core  no  longer  absorbs 
voltage  and  the  entire  supply  volt¬ 
age  is  impressed  across  the  load 
resistor.  There  is  then  a  resultant 
sudden  change  in  circuit  current  to 
the  value  at  point  g,  determined 
simply  by  the  instantaneous  value 
of  supply  voltage  v,  and  the  value 
of  load  resistor  R.  The  core  re¬ 
mains  saturated  during  the  remain¬ 
ing  portion  of  the  positive  half¬ 
cycle  and  power  is  delivered  to  the 
resistor. 

When  the  supply  voltage  reaches 
zero,  the  positive  half-cycle  is  com¬ 
pleted  and  the  core  if  left  at  point 
h.  The  waveforms  corresponding  to 
this  operation  are  shown  in  Fig. 
5C.  By  varying  the  emitter  current 
of  the  transistor,  any  value  of  fedf 
can  be  applied  to  the  winding  dur¬ 
ing  the  negative  half-cycle,  and 
thus  the  interval  of  time  in  which 
load  current  exists  during  the  fol¬ 
lowing  positive  half-cycle  is  con¬ 
trollable. 

An  experimental  circuit  which 


has  been  investigated  is  shown  in 
Fig.  6A.  The  parameter  values  are 
in  part  determined  by  three 
transistor  properties :  (1)  The  peak 
voltage  which  may  be  applied  to 
the  transistor  collector  electrode; 
(2)  the  maximum  permissible  col¬ 
lector  current;  (3)  The  allowable 
collector  dissipation,  which  limits 
the  amount  of  collector  current  in 
the  opposite-from-normal  polarity. 

Property  1  limits  the  peak  supply 
voltage  usable.  Property  2  deter¬ 
mines  how  much  reset  current  is 
available.  Property  3  determines 
the  peak  load  current.  Associated, 
waveforms  are  shown  in  Fig.  6B. 

Extensions  of  Circuit 

A  more  efficient  use  of  the 
circuit  results  if  the  collector  and 
base  terminals  of  the  transistor  are 
paralleled  with  a  good  diode.  Such 
an  arrangement  was  constructed 
employing  a  4JA1A1  junction  diode. 


FIG.  6 — Exp«riin*nlal  ▼•nion  oi  final 
circuit,  with  waraiomiB  of  a<  supply 
▼oltaqo  and  load  curront 


FIG.  7 — Vacuum-tub*  •qulTolont  of 
maqn*tic  amplUior  circuit  horinq 
qTound*d-*inlti*r  tronaUtor  ihuntod  by 
diod* 


This  was  capable  of  supplying  one 
watt  of  power  to  the  control  phase 
of  a  two-phase  servo  motor. 

An  auxiliary  diode  also  allow^ 
the  transistor  to  be  placed  in  the 
grounded-emitter  connection.  This 
connection  allows  the  input  signal 
to  work  into  d  higher  resistance 
than  is  presented  by  the  grounded- 
base  connection.  As  shown  in  Fig. 

7,  a  vacuum  triode  paralleled  with 
a  diode  can  be  made  to  operate  in 
approximately  the  same  manner  as 
the  transistor  circuit. 

Conclusions 

This  paper  describes  a  combi¬ 
nation  of  magnetic  core  and  tran¬ 
sistor  which  permits  an  efficient 
coupling  of  these  devices.  Load 
powers  in  excess  of  those  capable 
of  being  handled  by  a  transistor 
alone  are  available  in  this  con¬ 
figuration.  The  circuit  operates  in 
the  Ramey  manner,**  manifesting 
complete  response  to  a  change  of 
input  signal  in  one  cycle  of  carrier 
supply  frequency.  The  device  forms 
a  convenient  stepping  stone  from 
the  powers  available  from  tran¬ 
sistors  to  the  powers  available  from 
magnetic  amplifiers.  Many  varia¬ 
tions  of  the  basic  circuit  are  pos¬ 
sible  and  should  find  wide  applica¬ 
tion. 

Appendix 

In  designing  a  magnetic  element 
for  use  in  the  transistor-controlled 
magnetic  amplifier,  several  factors 
must  be  determined.  Once  a  par¬ 
ticular  square-loop  core  material 
has  been  selected,  three  choices  re¬ 
main  to  be  made — the  core  length, 
core  cross-section  and  the  number 
of  turns  of  winding.  The  transistor 
and  the  circuit  performance  re¬ 
quirements  determine  these  factors. 

Consider  first  that  the  peak  volt¬ 
age  chosen  for  the  supply  must  not 
exceed  the  maximum  allowable 
transistor  collector  voltage,  but  at 
the  same  time  should  be  capable  of 
causing  the  core  to  change  from 
negative  to  positive  saturation.  For 
the  particular  core  material  chosen 
there  exists  a  given  value  of  satura¬ 
tion  flux  density.  Half  a  cycle  of 
supply  voltage  should  be  capable  of 
changing  the  core  flux  from  the 
negative  to  the  positive  saturation 
value.  The  voltage  induced  in  the 
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core  winding  ia  «  =  —  dk/dt  where 
X  represents  the  flux  linkages  of  the 
coil  and  is  equal  to  NAB.  Here  N  is 
the  number  of  turns  on  the  core,  A 
is  the  cross-sectional  area  of  the 
core  and  B  is  the  flux  density  in  the 
core. 

With  e  constrained  to  be  a  sine 
wave  of  peak  amplitude  E, 

«  “  sin  —  —  NA 

Integrating  these  terms  over  a 
half-cycle  of  e  verifies  that  E,  = 
iaNAB.. 

The  maximum  allowable  trans¬ 
istor  current  must  be  able  to 
provide  enough  ampere-turns  to 
saturate  the  core,  hence  with  H, 
representing  the  saturation  magnet¬ 
izing  force,  NI,  =  H.I.  Here  N  is 
the  number  of  turns  on  the  core,  I 
is  the  length  of  the  core  and  /.  is 
the  allowable  transistor  current. 

To  form  a  third  expression  in¬ 
volving  the  three  unknowns,  use 
the  criterion  that  the  winding  re¬ 
sistance  be  some  fraction  F  of  the 
minimum  allowable  circuit  re¬ 
sistance.  The  minimum  allowable 
resistance  is  the  peak  value  of 
supply  voltage  E,  divided  by  the 
maximum  allowable  forward  (low- 
resistance  direction)  current  of  the 
transistor  /*.  Thus  the  winding  re¬ 
sistance  should  be  FE./h.  With  the 
assumption  that  the  average  turn 
length  on  a  practical  toroid  of  mean 
lenerth  I  is  1/2  and  the  effective 
window  area  is  nZ*/4«  (n  being  the 
efficiency  of  using  the  area),  the 
winding  resistance  is  R  =  ^L/A  = 
2icN*p/nZ,  where  p  is  the  resistivity 
of  the  winding  material  and  N  the 
number  of  turns  on  the  toroid. 
The  three  expressions  for  deter¬ 
mining  I,  A  and  N  are  thus 
E.  -  ttNAB, 

2irAr»p  EE, 
nl  " 

The  solution  of  these  expressions 
gives 

V  ™  ^ 
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For  an  example,  the  values  of  the 
constants  for  the  illustrative  am¬ 
plifier  were  p  =  1.8  x  lO"*  ohm- 
meters,  E,  =  18  volts,  I,  =  0.5  ma, 
n  =  0.6,  F  =  0.2,  H,  —  26  ampere- 
turns  per  meter,  w  =  377  radians 
per  second,  B,  =  1.2  webers  per 
square  meter  and  /,  =  100  ma. 
Using  these  constants,  the  follow¬ 
ing  calculated  parameter  values 
were  obtained ;  in  parentheses  after 
each  is  the  value  actually  used,  for 
comparison :  N  =  3,060  (3,000) 
turns;  A  =  4  x  lO"*  (23  x  10"*) 
square  meters;  I  =  0.059  (0.076) 
meters.  As  the  calculations  show, 
these  expressions  should  be  used  to 
provide  nominal  parameters  only. 

Collector  Dissipation 

In  the  junction  transistor  a  limit 
is  placed  on  the  collector  dissipa¬ 
tion.  For  normal  use  of  the  trans¬ 
istor  this  dissipation  takes  place  at, 
or  very  near,  the  collector  junction; 
if  the  dissipation  becomes  too 
great,  the  junction  itself  may  be 
destroyed  and  the  transistor  be¬ 
come  useless. 

In  the  case  of  current  passing 
through  the  junction  in  the  back¬ 
ward  direction,  the  heating  of  the 
transistor  is  not  localized  at  the 
junction,  but  occurs  throughout  the 
base  and  collector  materials.  These 
two  modes  of  dissipation  are 
illustrated  in  FMg.  8. 

Since  the  volume  of  the  trans¬ 
istor  is  small,  it  is  thought  that  the 


dissipation  should  still  be  kept  to 
the  value  specified  for  normal 
operation.  To  determine  how  much 
current  could  safely  be  passed  in 
the  backward  direction,  the  static 
volt-ampere  characteristic  of  the 
transistor  was  measured  and  the 
load  current  limited  to  a  value 
causing  the  average  dissipation  at 
full  amplifier  output  to  be  less  than 
the  rated  value. 

Core  Behavior 

During  the  reset  half-cycle 
(negative  half-cycle  of  supply  volt¬ 
age)  the  magnetic  element  opera¬ 
ting  point  moves  from  point  h  to 
point  d  on  the  characteristic  of 
Fig.  9.  At  the  current  correspond¬ 
ing  to  point  d,  it  was  said  that  the 
transistor  operating  point  was  at 
the  knee  of  its  characteristic  and 
any  further  increase  in  transistor 
voltage  did  not  increase  the  circuit 
current  substantially.  However, 
since  the  current  is  held  at  an  al¬ 
most  constant  value  after  point  d 
is  reached,  the  core  no  longer 
operates  on  the  same  magnetiza¬ 
tion  loop  and  the  composite  charac¬ 
teristic  of  the  core  must  be  con¬ 
sidered. 

The  portion  of  the  loop  from 
point  d  to  saturation  becomes  al¬ 
most  a  vertical  straight  line.  The 
very  small  increase  of  current  per¬ 
mitted  as  the  transistor  voltage  in¬ 
creases  is  effective  in  causing  a 
reset  to  d'  greater  than  that  to  d 
as  would  be  predicted  from  the 
normal  magnetization  character¬ 
istic.  This  behavior  removes  the 
possibility^  of  making  an  easy 
analysis  of  the  circuit,  but  does  not 
destroy  the  usefulness  of  the 
circuit.  The  limits  of  the  reset  cur¬ 
rent  /,  and  Im  still  remain  the  same, 
and  the  current  swing  for  total  con¬ 
trol  is  the  difference  between  these 
two  values. 

The  work  on  which  this  article  is 
based  was  supported  by  the  Office  of 
Naval  Research  and  the  Navy 
Bureau  of  Ships.  The  author  ex¬ 
presses  his  appreciation  to  his  as¬ 
sociates,  including  Professor  T.  S. 
Gray,  for  their  helpful  suggestions. 
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INCREASING  DEMAND  by  the 
government  upon  civilian  con¬ 
tractors  and  industry  to  produce 
government  material  and  equip¬ 
ment  has  brought  about  a  new 
problem,  that  of  government-con¬ 
tract  administration.  The  govern¬ 
ment  requires  and  demands  string¬ 
ent  adherence  to  the  many  diverse 
specifications  under  which  the  con¬ 
tract  is  awarded,  covering  manu¬ 
facturing  procedures,  materials, 
processes,  parts,  operation,  packag¬ 
ing  and  shipment. 

Specifications  Problem 

Under  the  project-engineer 
system,  the  project  engineer,  being 
responsible  for  the  entire  job,  is 
faced  with  an  insurmountable  load 
of  specifications  to  which  he  must 
adhere.  Not  only  must  his  design 
meet  specifications  in  operation,  but 
the  components  and  parts  that  go 
into  the  final  manufacture  of  the 
overall  equipment  must  also  con¬ 
form  to  their  individual  specifica¬ 
tions.  As  a  result,  a  great  many 
man-hours  that  would  normally  be 
devoted  to  design  work  by  the 
project  engineer  are  spent  delving 
into  specifications,  interpreting 
them  and  carrying  on  correspon¬ 
dence  with  the  government  agencies 
concerned  for  waivers  and  deviation 
approvals. 

By  divorcing  the  project  engineer 
from  responsibility  for  compliance 
with  all  specifications  other  than 
those  directly  related  to  the  design 
of  the  equipment,  at  least  one-half 
more  of  his  time  can  be  put  into 
actual  design. 


Responsibility  for  meeting  the 
other  specifications  is  turned  over 
to  a  group  designated  with  the  sole 
responsibility  of  contract  adminis¬ 
tration.  Its  prime  functions  are  to 
provide  the  project  engineer  with 
sufficient  information  about  the  spe¬ 


cifications  on  his  particular  contract 
and  to  handle  all  of  the  adminis¬ 
trative  and  engineering  functions 
other  than  those  strictly  concerned 
with  design.  This  includes  contract 
analysis,  approval  of  component 
parts,  waivers,  deviations,  descrip- 


FIG.  1 — Organisation  chart  oi  new  components  group 


FIG.  2— Average  distribution  oi  protect  engineer  lime  on  o  military  contract  with 
old  system  (leH)  and  with  new  components-group  system  taking  over  much  oi  his 
clerical  work  (right) 
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live  patterns,  drawing  specifications 
and  supplying  a  flow  of  components, 
materials  and  processes  acceptable 
to  the  government  agency  concerned 
for  use  in  this  end  equipment.  This 
group  is  called  the  components 
group,  and  is  organized  as  shown  in 
Fig.  1. 

Organixaiion  of  Group 

The  chief  components  engineer  is 
responsible  for  the  function  of  the 
entire  group.  He  also  serves  as  the 
liaison  man  for  dealing  directly 
with  representatives  of  the  govern¬ 
ment  agencies  concerned,  and  is 
the  final  review  point  for  all  parts, 
materials  and  processes  employed  in 
this  particular  project. 

The  contract  administrator  is  re¬ 
sponsible  for  analyzing  the  contract, 
picking  out  all  the  specifications 
that  are  part  of  the  contract,  and 
collecting  all  subsidiary  specifica¬ 
tions.  He  then  prepares  a  contract 
analysis  that  is  used  as  a  guide  for 
the  project  engineer  and  the  com¬ 
ponents  group  in  the  choice  of 
parts,  materials  and  processes.  An¬ 
other  responsibility  is  that  of  main¬ 
taining  correspondence  of  an  official 
nature  with  the  government  to  rec¬ 
ord  waivers  and  interpretations  of 
the  specifications. 

The  specifications  engineer  is  re 
sponsible  for  completing  compon¬ 
ents  drawings  so  that  the  specifica¬ 
tions  include  all  of  the  government 
standards  for  finishing,  material, 
processes,  workmanship,  marking 
and  other  details.  His  drawings 
must  meet  the  requirements  of  the 
government  agencies.  These  manu¬ 
facturer's  drawings  are  ultimately 
submitted  as  part  of  the  overall 
equipment  for  future  procurement 
needs. 

The  prime  responsibility  of  the 
standards  engineer  is  to  maintain  a 
flow  of  approved  components  for  use 
in  the  equipment.  The  standards 
section  has  a  sample-test  laboratory 
where  all  component  parts  are  sam¬ 
ple-tested  for  compliance  with  the 
design  requirements  of  the  project 
and  the  added  requirements  of  the 
government  specifications  which 
are  applicable. 

Test  results  are  recorded  in  the 
form  of  an  engineering  sample  re¬ 
port  that  is  ultimately  transmitted 
to  the  procurement  department. 

The  parts  analyst  heads  a  sec¬ 


tion  responsible  for  the  complete 
descriptions  of  the  component  parts 
used  in  the  overall  equipment,  along 
with  preparation  of  parts  lists,  pre¬ 
ferred  lists  for  procurement,  proc¬ 
esses,  bills  of  materials  and  nomen¬ 
clature  assignments.  This  section 
also  is  responsible  for  stock  num¬ 
bering  and  for  supplying  informa¬ 
tion  to  the  instruction-book  depart¬ 
ment  for  the  ultimate  completion  of 
the  instruction  book. 

The  librarian  provides  the  entire 
organization  with  a  complete  set  of 
government  specifications,  civilian 
specifications,  catalogs,  brochures, 
technical  literature  and  standards 
as  set  up  by  the  organization. 

The  existing  purchasing  depart¬ 
ment  retains  all  of  its  normal  func¬ 
tions,  except  that  it  is  limited  to 
procuring  components  that  have  in¬ 
dividually  been  tested  and  approved 
by  the  components  group. 

Customer  Liaison 

The  chief  components  engineer  is 
the  sole  representative  of  the  or¬ 
ganization  in  direct  relationship 
with  the  government  agency.  Much 
more  uniform  operation  is  attained, 
since  only  one  individual  meets  with 
the  government  agents  and  there¬ 
fore  controls  policy  as  well  as  oper¬ 
ation.  In  an  organization  where 
many  projects  are  simultaneously  in 
progress,  one  representative  is  able 
to  bring  about  approvals  for  all 
projects  at  the  same  time  since 
many  of  these  projects  are  inter¬ 
related  in  design  and  construction 
even  though  made  for  different  gov¬ 
ernment  agencies.  Where  one  piece 
of  equipment  is  being  purchased 
by  several  military  agencies  at  the 
same  time,  such  as  by  the  Air  Force, 
Navy  and  Signal  Corps,  it  has  been 
found  extremely  advantageous  for 
the  chief  components  engineer  to  sit 
with  ail  agencies  at  the  same  time 
and  bring  about  a  common  set  of 
specifications,  engineering  design, 
components,  materials  and  proc¬ 
esses.  This  eliminates  the  necessity 
for  extreme  controls  at  the  produc¬ 
tion  and  assembly  lines. 

Comparison  of  Systems 

Where  the  project  engineer  is 
in  direct  relationship  with  the  gov¬ 
ernment  engineers,  one  project  may 
get  approval  for  a  particular  com¬ 
ponent  while  the  project  for  another 


agency  is  denied  such  approval. 
This  means  that  the  production  line 
must  segregate  its  output  for  indi¬ 
vidual  waivers,  necessitating  indi¬ 
vidual  stock  control  systems,  indi¬ 
vidual  procurement  and  parallel 
assembly  facilities.  The  new  com- 
ponents-department  system  elimi¬ 
nates  this. 

In  the  project-engineer  system, 
when  a  particular  component  is  re¬ 
quired  to  fit  design  needs,  the  pro¬ 
ject  engineer  must  investigate,  on 
his  own,  the  ability  of  the  compo¬ 
nent  manufacturer  to  produce  this 
component  according  to  government 
specifications,  and  must  gain  ap¬ 
proval  of  the  component  by  the  gov¬ 
ernment  agency  for  which  his  pro¬ 
ject  wag  designed. 

When  twelve  or  more  projects  are 
run  simultaneously,  it  means  that 
twelve  or  more  project  engineers 
are  performing  the  same  task.  Un¬ 
der  the  components-group  setup, 
these  problems  are  relayed  instead 
to  the  standards  engineer.  He  at 
one  time  investigates  the  compon¬ 
ent,  submits  the  component  for  ap¬ 
proval  to  the  various  government 
agencies,  subjects  this  component 
to  sample-tests  at  his  owm  labora¬ 
tory,  and  issues  to  all  project  en¬ 
gineers  the  results  of  this  investi¬ 
gation.  In  addition,  he  maintains  a 
catalog  of  acceptable  components 
for  use  on  military  equipment, 
thus  performing  in  one-twelfth  of 
the  time  what  twelve  project  en¬ 
gineers  would  be  capable  of  per¬ 
forming,  working  independently. 

The  specifications  engineer  is 
able  to  provide  a  certain  amount  of 
uniformity  throughout  the  organi¬ 
zation  in  the  choice  of  components 
by  establishing  so-called  preferred 
lists  of  acceptable  components. 
This  assists  the  procurement 
arm  of  the  organization  as  fewer 
types  of  components  are  required  to 
be  purchased  and  stocked  than 
previously.  In  addition,  he  raises 
the  general  level  of  standards  for 
the  entire  organization  by  devoting 
a  good  part  of  his  time  to  weeding 
out  those  components  that  are 
generally  inferior  to  present  en¬ 
gineering  practices.  Such  com¬ 
ponents  do  creep  into  design 
equipment  when  the  project  en¬ 
gineer  chooses  them  because  of 
incomplete  knowledge  of  compon¬ 
ents  then  available  in  industry. 
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The  specifications  engineer  also 
supplies  uniform  manufacturing 
drawings  that  can  be  used  by  all 
project  engineers  at  the  same  time. 
Heretofore,  the  project  engineers 
had  their  own  draftsmen  and  de¬ 
signers  assigned  to  them,  and  each 
project  engineer  specified  the  com¬ 
ponents  and  drawings  in  his  own 
manner.  Now,  this  is  done  in  a 
uniform  system.  Usually  one  draw¬ 
ing  takes  the  place  of  twelve  or 
more  individual  drawings  and  satis¬ 
fies  the  requirements  of  all  projects 
simultaneously.  The  chief  compon¬ 
ents  engineer  places  his  signature 
on  each  drawing  to  certify  compli¬ 
ance  with  specifications,  approval 
status  and  acceptability  of  the  com¬ 
ponent  for  the  specified  application. 

The  parts  section  provides  the 
same  type  of  saving  of  time  and  en¬ 
ergy  in  the  sense  that  a  description 


for  a  part  is  written  once.  It  is 
necessary  only,  in  order  to  bring 
out  a  tabular  list  of  parts,  to  re¬ 
view  part  descriptions,  collate  the 
masters  and  run  off  a  set  to  make 
a  new  tabular  list  of  parts. 

Conclusions 

A  study  was  made  to  determine 
the  amount  of  time,  labor,  money 
and  energy  saved  by  the  compon- 
ents-group  method  of  operations. 
Results  are  shown  in  Fig.  2. 

The  cost  of  setting  up  a  compon¬ 
ents  group  is  not  a  factor  as  all 
of  its  functions  are  of  necessity  al¬ 
ready  being  performed  by  someone 
somewhere  in  the  plant.  Once  run¬ 
ning,  there  is  a  major  saving  be¬ 
cause  centralized  checking  is  more 
efficient. 

When  the  country  is  in  full  pro¬ 
duction,  there  is  a  definite  shortage 


of  qualified  design  engineers.  Sav¬ 
ing  of  time  and  money  is  then  en¬ 
hanced  by  the  freeing  of  skilled  and 
hard-to-get  design  engineers.  The 
new  system  thus  enables  an  organ¬ 
ization  to  use  its  limited  manpower 
in  the  most  efficient  manner. 

Sales  representatives  of  compon¬ 
ents  manufacturers,  in  addition  to 
calling  on  purchasing,  are  also  re¬ 
quired  to  contact  the  components 
group  to  establish  approval  of  their 
products.  This  means  seeing  only 
one  man,  getting  a  more  thorough 
product  evaluation  and  giving  the 
salesman  assurance  that  the  infor¬ 
mation  will  be  disseminated  to  the 
right  engineers  when  they  need  it. 
Before,  in  a  large  company  it  was 
often  necessary  for  a  salesman  to 
call  on  as  many  as  40  engineers  to 
insure  that  his  message  got  to  all 
prospects  for  his  products. 
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explores  the  line  structure  of  the 
image  to  be  converted.  This  is 
known  as  line  beating. 

The  third  problem  is  associated 
with  any  difference  of  field  fre¬ 
quency  that  may  exist  between  the 
two  standards.  Such  a  frequency 
difference  results  in  a  cyclic  vari¬ 
ation  of  the  vertical  distance  on  the 
target  of  the  camera  tube,  separat¬ 
ing  the  image  of  the  cathode-ray- 
tube  spot  and  the  camera  scanning 
beam. 

Unconverted  Signal 

The  characteristics  of  the  camera 
tube  are  important  in  eliminating 
from  the  output  signal  any  uncon¬ 
verted  components  of  the  input, 
signal.  If  the  camera  tube  used 
in  the  converter  is  either  an  icono¬ 
scope  or  orthicon,  the  intensity- 
modulated  photo-emission  at  the 
mosaic  results  in  a  varying  displace¬ 
ment  current  flowing  in  the  signal- 
plate  circuit.  For  the  image  icono¬ 
scope,  a  similar  effect  takes  place 
through  an  intensity-modulated 
electron  beam  in  the  image  section 
of  the  tube. 

Camera  tubes  whose  output  sig¬ 
nal  is  derived  from  the  return  scan¬ 
ning  beam,  such  as  the  image  orthi¬ 
con,  do  not  behave  as  simple  photo¬ 
tubes  and  therefore  do  not  suffer 
from  photo-signal  difficulties. 

Another  solution  to  the  uncon¬ 
verted  signal  problem  may  be  to 
separate  the  input  and  output  sig¬ 
nals  by  high-frequency  modulation 
of  the  reading  beam  together  with 
insertion  of  a  suitable  bandpass 
filter  in  the  output.  Perhaps 
a  more  convenient  method  is  to  em¬ 
ploy  a  phosphor  in  the  converter 
cathode-ray  tube  that  has  a  persist¬ 
ence  characteristic  extending  over 
a  time  in  the  order  of  one  television 
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FIG.  1 — ScanalBg-atcmdard*  conyartar  includaa  high-quality  racalvar  that  praaanta 
plctura  to  ba  convartad  on  long-panlstanca  colhoda-ray  tuba.  Raaultlng  optical 
Imaqa  la  aconnad  by  Imaga-orthlcon-typa  comata  oparatad  according  to  daalrad 
aconnlng  atandord 


cause  the  display  on  the  cathode-ray 
tube  is  an  intensity-modulated  light 
spot  rather  than  a  continuous 
image.  If  the  scanning  camera 
should  then  behave  like  a  simple 
phototube  in  which  any  variation 
of  the  total  light  flux  causes  current 
fluctuation  in  the  output  circuit,  a 
signal  will  appear  at  the  output  cor¬ 
responding  to  the  brightness  varia¬ 
tions  of  the  cathode-ray-tube  spot. 
Thus  an  unconverted  component  of 
the  input  signal  will  appear  at  the 
converter  output.  This  effect  is 
illustrated  in  Fig.  2. 

A  second  difficulty  encountered 
arises  from  interference  or  strob¬ 
ing  patterns  produced  when  the 
scanning  beam  of  the  camera  tube 


Multiple  scanning  standards 
in  use  throughout  the  world 
have  posed  the  problem  of  develop¬ 
ing  a  satisfactory  method  for  con¬ 
verting  television  pictures  from  one 
set  of  standards  to  another. 

One  type  of  standards  converter 
is  illustrated  in  Fig.  1.  It  consists 
of  an  arrangement  whereby  the  pic¬ 
ture  to  be  converted  is  displayed  on 
a  high-quality  cathode-ray  tube  and 
the  resulting  optical  image  is  re¬ 
scanned  by  a  television  camera 
operated  according  to  the  required 
standard. 

Experiments  have  revealed  three 
problems  that  require  solution  be¬ 
fore  satisfactory  results  can  be  ob¬ 
tained.  The  first  problem  arises  be¬ 
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Interchange  of  television  programs  between  countries  using  different  scanning  standards 
is  made  possible  by  converter  consisting  of  camera  viewing  picture  on  cathode-ray  tube. 
Proper  choice  of  camera  and  picture  tube  overcomes  chief  technical  difficulties 


field.  Thus  the  camera  tube  is 
presented  with  a  nearly  continuous 
image  rather  than  an  intensity- 
modulated  spot. 

Figure  3  illustrates  how  phosphor 
afterglow  characteristics  influence 
the  ratio  of  converted-signal  to 
photo-signal  interference.  The 
curves  represent  the  afterglow 
characteristics  of  two  phosphors 
having  different  decay  constants. 
For  the  same  amplitude  of  con- 
verted-signal  output,  the  same  total 
light  flux  should  fall  on  the  camera 
target  during  storage  time;  the 
area  under  the  two  curves  must  be 
equal.  Therefore  the  phosphor  hav¬ 
ing  the  shorter  persistence  must  be 
operated  with  a  higher  initial 
brightness. 

The  photo-signal  is  generated  by 
the  camera  tube  operating  as  a 
phototube  and  its  amplitude  is  di¬ 


rectly  proportional  to  the  peak 
brightness  of  the  screen.  Thus,  to 
deduce  the  improvement  in  the  ratio 
of  converted  signal  to  photo-signal 
that  will  be  obtained  when  phosphor 
persistence  is  increased,  it  is  neces¬ 
sary  to  calculate  the  ratio  of  the 
peak  brightnesses  at  which  the  two 
phosphors  must  be  operated  to  give 
the  same  amplitude  of  converted 
signal. 

Three  phosphors  having  exponen¬ 
tial  decay  characteristics  have  been 
tested  and  Table  I  shows  the  rele¬ 
vant  values  of  decay  time  constant 
l/»  for  each  tsrpe. 

Use  of  phosphors  B  or  C  on  the 
conversion  crt  will  improve  the 
ratio  of  converted  signal  to  photo¬ 
signal  approximately  23  db  as  com¬ 
pared  with  phosphor  A. 

The  exact  determination  of  this 
ratio  is  governed  by  many  factors. 


including  camera-tube  storage  char¬ 
acteristics  and  the  distribution  of 
light  and  dark  areas  in  the  primary 
pictures.  Experiments  show  that 
a  satisfactory  ratio  can  be  achieved 
using  phosphor  B  or  C  and  that 
persistence  is  insufflcient  to  cause 
serious  blurring  on  moving  subject 
matter. 

LineSetrting 

The  second  problem  in  standards 
conversion  arises  because  the  pat¬ 
tern  or  raster  swept  out  by  the  writ¬ 
ing  spot  consists  of  very  thin  hori¬ 
zontal  lines  between  which  there 
are  unscanned  areas.  The  reading 
process  then  introduces  interfer¬ 
ence  beat  patterns  except  where  the 
reading  spot  exactly  retraces  the 
written  pattern.  The  difficulty  may 
be  overcome  if  the  dimension  of 
the  wrinting  spot  in  the  field  direc- 


Equipmant  for  conTortliig  bofwooa  Frondi  119-IIbo  standardi  and  British  40S-Uns  slaadards  Is  locotod  crt  Cosssl  la  aorthsra  Francs 
Twin  standards  convsrtsrs  ars  at  riqht  with  monitor  consols.  Isit.  TsIsTlsion  scsnss  of  coronation  csrsmony  worn  roulsd  through  Cos- 

ssl  via  microwoTS  links  to  food  a  fivs-nation  tslsrision  network 
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tion  is  made  exactly  equal  to  the 
distance  separating  two  successive 
lines  of  the  primary  field.  This 
required  shape  may  be  approxi¬ 
mated  by  suitable  arrangement  of 
the  focusing  fields  but  may  be  ob¬ 
tained  more  conveniently  by  spot 
wobble,  high-frequency  deflection  of 
the  spot  in  the  field  direction. 
Spot  wobble  permits  close  control  of 
the  effective  spot  dimension 
achieved, 

Field-Frequency  Differences 

If  the  converter  camera  tube  is 
of  either  the  iconoscope  or  image- 
iconoscope  type,  satisfactory  con¬ 
version  will  be  effected  only  between 
standards  having  identical  field 
frequencies.  Moreover,  with  these 
tubes  it  is  necessary  to  maintain  a 
certain  phase  relationship  between 
the  field  synchronizing  pulses  of 
the  two  standards  to  maximize  the 
converted  signal  output.  With 
either  the  orthicon  or  image-orthi- 
con,  it  is  not  necessary  to  maintain 
a  particular  phase  relationship  be¬ 
tween  the  writing  and  reading  proc¬ 
esses  although  a  frequency  differ¬ 
ence  will  introduce  additional 
problems. 

When  the  field  frequency  of  the 
writing  standard  is  lower  by  a  ratio 
of  8:10  than  that  of  the  reading 
standard,  every  fifth  reading  field 
will  be  devoid  of  signal,  and  con¬ 
versely  if  the  field  frequency  of 
the  writing  standard  is  higher  than 
that  of  the  reading  standard  every 
fourth  reading  field  will  provide 
a  signal  of  double  amplitude.  These 
irregularities  in  the  reading  signal 
cause  intolerable  flicker.  Further¬ 
more,  if  the  two  standards  are  of 
the  interlaced  type  then  broadening 
the  reading  spot  effectively  halves 
the  normal  vertical  resolution. 

When  the  reading  standard  is  of 


FIG.  2 — PhotMlynol  inIvriwMic*.  Un- 
coiiT«rt*<l  compoMnt  oi  Input  signal 
■hows  up  as  bright  horisontol  hors  on 
standard  BBC  tost  pottsm 

the  interlaced  type  and  the  reading 
beam  has  a  high  resolving  power, 
charge  storage  may  last  as  long  as 
two  reading-field  periods  and  the 
reading  signal  amplitude  will  never 
fall  to  zero.  If  the  field  frequency 
of  the  writing  standard  is  lower 
than  that  of  the  reading  standard 
the  output  signal,  during  the  time 
of  ten  reading  fields,  will  consist 
of  four  fields  of  an  amplitude  de¬ 
rived  from  the  reading  of  one  writ¬ 
ing  field  and  six  fields  of  a  nom¬ 
inally  double  amplitude  derived 
from  the  reading  of  two  superim¬ 
posed  and  stored  writing  fields. 

When  the  field  frequency  of 
writing  is  higher  than  that  of  read¬ 
ing,  there  are  again  two  amplitudes 
of  reading  signal,  corresponding, 
this  time  to  the  reading  of  two  or 
three  superimposed  and  stored  writ¬ 
ing  fields.  In  both  the  above  cases 
intolerable  flicker  results. 

If,  however,  the  writing  process 
is  arranged  to  continue  substan¬ 
tially  throughout  one  writing  field 
as  it  will  with  a  long-persistence 
phosphor,  signal  variations  due  to 
differing  field  frequencies  will  be 
considerably  reduced. 

A  further  reduction  in  signal 
fluctuation  will  result  either  if  the 


Three  Cathode-Roy-Tube  Phosphors 


Table  I — Decay  Characteristics  of 


Decay  Time 

Ratio  of 

Constant 

D-'-av  Time 

1  /a  in 

Consr^'ots 

Phosphor 

Milliseconds 

in  Ob 

(A)  Mixed  sulohidc  (zinc  sulphide 

-h  zinc-cadmium 

sulphide) . . . . . 

.  0.47 

0 

CB)  Willemite  (zinc  orthosilicate). . . 

.  6.72 

23 

(O  Zinc-berylium  silicate . 

.  7.48 

24 

reading  beam  does  not  effect  com¬ 
plete  erasure  of  the  written  pattern 
or  if  the  storage  surface  is  such 
that  the  efficiency  of  charge  storage 
is  reduced  when  the  charge  stored 
exceeds  a  given  maximum  value. 
Either  or  both  of  these  effects  may 
be  approximated  by  suitable  opera¬ 
tion  of  an  image  orthicon  as  the 
storage  and  reading  device. 

Experiments  with  suitable  long- 
persistence  phosphors  and  an 
image-orthicon  camera  tube  show 
that  successful  conversion  may  be 
carried  out  between  standards 
whose  field  frequencies  differ  by 
a  few  percent  but  that  if  the  field- 
frequency  difference  is  of  the  order 
of  20  percent,  the  signal  output 
tends  to  become  unacceptable  due  to 
flicker  effects. 

Studies  have  shown  that  for  a 
conversion  where  the  field  fre¬ 
quency  is  increased  from  50  to  60 
cps  the  output  signal  will  be  flicker- 
modulated  at  beat  frequency  to  a 
depth  of  approximately  24  percent. 
When  the  field  frequency  is  in¬ 
creased  from  50  to  51  cps  flicker 
modulation  falls  to  3  percent. 

Flicker  modulation  is  also  high, 
15  percent,  when  the  field  fre¬ 
quency  is  changed  from  60  to  50 
cps,  and  that  for  a  conversion  from 
51  to  50  cps,  the  flicker  modulation 
is  low,  3  percent.  The  greater  out¬ 
put  signal  will  always  be  obtained 
for  a  conversion  involving  field- 
frequency  reduction. 

Practical  Arrangement 

In  a  system  developed  the  signal 
to  be  converted  is  first  applied  to 
a  stabilizing  amplifier  (Fig.  1). 
This  unit  performs  three  principal 
functions.  First,  black-level  sta¬ 
bilization  of  the  input  signal  re¬ 
moves  any  interfering  signals  such 
as  hum.  Next,  synchronizing  pulses, 
derived  from  the  input  signal,  are 
made  available  for  locking  the  time- 
bases  of  the  display  unit.  Finally, 
the  unit  provides  some  measure  of 
high-frequency  preemphasis  to  the 
input  signal  to  compensate  for  aper¬ 
ture  losses  in  the  conversion  ca¬ 
thode-ray  tube. 

The  display  unit  contains  the  con¬ 
version  cathode-ray  tube.  Line 
broadening  or  spot  wobble  is  made 
available  in  the  display  unit  by  an 
auxiliary  deflection  coil  excited  by 
a  low-power  oscillator.  Flyback  sup- 


146 


August,  1953— ELECTRONICS 


V 


pression  is  applied  to  the  cathode- 
ray  tube  to  permit  the  primary  pic¬ 
ture  to  be  set  up  well  beyond  the 
point  where  flyback  lines  would 
normally  be  visible.  Thus  the  con- 
tra.st  law  of  the  picture  displayed 
may  be  somewhat  modified  to  suit 
the  contrast  characteristic  of  the 
camera.  Satisfactory  results  may 
be  achieved  by  this  means  although 
a  fully  flexible  gamma  circuit  would 
be  the  ideal  solution  to  the  problem. 

The  image  produced  at  the  screen 
of  the  display  cathode-ray  tube  is 


FIG.  3 — Phosphor  oitorqlow  character¬ 
istics  show  that  the  phosphor  haTinq 
the  shorter  decay  time  must  be  operated 
at  a  higher  initial  brightness  levei,  Bj 


FIG.  4 — French  mademoiselle  appears 
on  British  television  screens.  Picture 
originated  in  Paris  at  the  819-Iine  stand¬ 
ard  and  was  distributed  throughout 
BBC  network  ot  405  lines 


FIG.  S — Suggested  method  ior  obtaining 
ilicker-iree  output  when  converting 
from  U.  S.  scanning  standards  to  British 


viewed  by  the  image-orthicon  cam¬ 
era.  To  equalize  the  aperture  loss 
of  the  conversion  camera,  an  equal¬ 
izer  is  inserted  in  the  video  signal 
path  between  the  camera-head  am¬ 
plifier  and  the  main  amplifier  in  the 
control  unit  It  is  highly  desirable 
that  this  equalization  be  achieved 
before  insertion  of  blanking  signals 
into  the  video  waveform. 

The  equalizer  used  is  of  the  time- 
derivative  type  and  it  has  been 
found  that  the  principal  aperture 
losses  of  the  conversion  camera  may 
be  compensated  by  subtracting  from 
the  camera  signal  an  amplified 
version  of  its  second  derivative. 
This  type  of  equalizer  is  also  ideal 
for  pre^mphasizing  the  input  sig¬ 
nal  in  the  stabilizing  amplifier. 

The  pulse  generator  provides  all 
timing,  blanking  and  synchronizing 
signals  for  the  conversion-camera 
channel. 

The  optimum  setting  for  all  focus 
controls  may  be  found  by  removing 
the  wobble  from  the  display-unit 
scanning  spot  to  obtain  a  line-beat¬ 
ing  pattern  on  the  final  picture.  All 
focus  controls  are  now  adjusted  for 
maximum  visibility  of  this  pattern 
after  which  the  spot-wobble  is  re¬ 
stored  and  its  amplitude  adjusted  to 
remove  the  interference  pattern. 
Some  residual  beat  pattern  will  be 
observed  unless  a  high  degree  of 
field-scan  linearity  is  maintained. 

The  overall  contrast  law  of  the 
system  may  be  adjusted  by  the  dis¬ 
play-tube  bias  control  with  a  con¬ 
sequent  adjustment  of  gain  to 
maintain  constant  peak-white 
brightness. 

The  iris  and  target-bias  controls 
of  the  camera  tube  will  also  affect 
the  converter  contrast  character¬ 
istic  and  will,  in  addition,  influence 
the  performance  of  the  apparatus 
when  a  small  difference  of  field 
frequency  exists  between  the  orig¬ 
inal  and  converted  pictures.  This  is 
because  the  storage  characteristics 
of  the  camera  tube  are  dependent 
upon  luminous  input  and  target 
potential. 

Results 

A  twin-channel  version  of  this 
converter  was  developed  early  in 
1952  and  used  during  an  exchange 
of  television  programs  originating 
in  Paris  at  the  819-line  standard 


and  distributed  through  the  BBC 
network  at  the  406-line  standard. 
(See  Electronics,  Industry  Re¬ 
port,  p  8,  Aug.  1952.) 

Figure  4  is  a  photographic  re¬ 
production  of  the  converted  picture 
as  received  in  London. 

Figure  5  shows  a  possible  method 
of  obtaining  a  flicker-free  output 
signal  when  converting  between 
U.  S.  and  British  standards.  The 
signal  output  of  the  standards  con¬ 
verter  is  applied  to  a  modulator  in 
which  variations  of  amplitude  due 
to  the  change  of  field  frequency 
are  removed.  This  is  done  by  a  con¬ 
trol  waveform  of  suitable  amplitude 
and  waveshape  applied  to  the  modu¬ 
lator. 

To  insure  that  the  control  wave¬ 
form  has  the  correct  frequency  and 
phase  relationship,  a  pulse  gener¬ 
ator  is  driven  by  field-frequency 
pulses  derived  from  both  the  pri¬ 
mary  and  output  signals  of  the 
standards  converter. 
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MlBiag-machlns  MiginMr  points  to  dliior-  Mining  machino,  with  cuttor  and  iront  ond  oi  first  portobls  convoyor  alroady 

sntial  pickup  mountsd  on  cutting  tooth  of  underground  at  start  of  now  tunnel.  Power  and  control  cables,  stored  on  large 

outer  cutting  head,  used  to  deliyer  signal  upper-deck  reels,  ride  in  L-shoped  hooks  at  far  side  oi  conveyor.  Windows  oi 

proportional  to  hardness  control  stotion  con  Just  be  seen  ot  right  on  mochlne 
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Nobody  goes  underground.  Operator  in  control  room  outside  of  mine  watches  two  cathode- 
ray  screens  as  crawler-mounted  cutter  burrows  into  hill.  Differential  pickups  on  cutter 
teeth  generate  signals  proportional  to  hardness  of  strata  in  vein.  Selsyns  synchronize  rota¬ 
tion  of  cutters  with  polar  presentations  on  scopes  to  give  positional  information 


FIG.  1 — Sid*  tUw  oi  now  mining  machino.  which  runt  on  crott  rails  poroUoling  iaco  oi  hill  whon  moving  to  now  position  for  start 
oi  noxt  tunnol.  Crowlor  poworod  by  oloctric  motors  supports  rotating  cuttors  that  brook  up  coal  ior  convoyor  food  out  oi  tunnol  to 
wailing  trucks.  Thirty-ioot  convoyor  soctions,  oddod  or  romovod  os  noodod.  aro  towod  by  crowlor  as  it  odvoncos  into  voln  oi  coal 


CONTROL  CIRCUITS. 
CABLE  REEL 
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Operator  at  control  atation  on  firal  floor  of  mining  machino  stoora  cntlar  along  vain  by  watching  pipa  on  two  cothodo-roy  polar- 
coordinato  indicatora.  Approxlmotaly  twonty  aloctrlcal  indicating  ayatoma.  connoctod  to  crawlor  aqulpmont  by  S7-€ondaetor  coblo. 
tali  exactly  what  ia  going  on  underground.  Operator  con  aleer  machine  by  remote  control  to  mine  the  deaired  coal  to  bent  odeontoge, 
uaing  pipa  correapondlng  to  bare  coal  loyera  and  to  elate  or  ahale  roof  ond  bottom  of  cut  oa  gulden 

Coal-Mining  Machine 


The  Blue  Creek,  West  Virginia 
coal  properties  of  Carbide  & 
Carbon  Chemicals  Co.  lie  high  up  in 
scalloped  ridges.  The  typical  ridge 
has  some  soil  on  top,  then  35  feet  or 
more  of  rock.  Below  this  is  the  first 
of  several  lush  coal  seams,  which 
lie  in  w’avering  layers.  Strip  min¬ 
ing  is  out,  because  there’s  too  much 
rock  to  remove.  Deep  mining  is  no 
better,  because  the  ridges  aren’t  big 
enough  to  justify  the  expensive  in¬ 
stallation.  A  new  unmanned,  re¬ 
motely-controlled  machine  was  de¬ 
veloped  especially  to  do  this  mining 
job  economically. 

New  Mining  Technique 

A  horizontal  shelf  is  bulldozed 
along  the  side  of  the  ridge,  roughly 
following  the  coal  seam.  On  this,  a 
railroad  track  is  laid  to  carry  the 
machine. 

The  mining  rig  is  a  self-propelled 
double-deck  structure,  constructed 
as  in  Fig.  1.  On  the  lower  deck  is 
the  control  room  and  a  runway  or 
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launching  platform  for  the  mining 
machine.  This  deck  is  also  provided 
with  a  conveyor  that  receives  coal 
from  the  mining  conveyor  and  feeds 
it  to  truck-loading  equipment  at 
the  rear.  The  upper  deck  contains 
the  huge  reels  from  which  the 
power  and  control  cables  pay  out  as 
the  cutter  advances  into  the  hill. 

The  coal-cutter  or  miner  is . 
mounted  at  the  front  of  a  crawler 
driven  by  a  large  variable-speed 
electric  motor.  Separate  electric 
motors  drive  the  four  overlapping 
rotating  cutting  heads  tipped  with 
tungsten-carbide  bits.  The  coal  in 
between  the  four  round  holes  made 
by  the  heads  is  broken  out  by  bull¬ 
dozer  blades  on  top  and  bottom,  to 
give  a  horizontal  hole  116  inches 
wide  and  38  inches  high,  rounded  at 
the  ends.  * 

When  the  cutter  has  penetrated 


the  seam  to  the  length  of  one  sec¬ 
tion  of  conveyor  belt  (about  30 
feet) ,  it  is  stopped  and  a  couple  of 
minutes  is  spent  hooking  in  another 
conveyor  section.  The  cutter  can 
then  go  another  30  feet.  Maximum 
depth  of  holes  presently  is  690  feet, 
which  is  the  limit  of  the  conveyors 
now  on  hand.  With  additional  con¬ 
veyors,  up  to  1,600  feet  of  penetra¬ 
tion  is  considered  entirely  prac¬ 
ticable.  The  entire  string  of 
conveyors  is  pulled  in  by  the 
crawler  as  it  pushes  the  cutters  into 
the  coal  vein. 

When  the  hole  has  been  mined 
to  the  desired  distance,  the  cutter  is 
withdrawn  and  the  whole  rig  is 
rolled  a  little  way  down  the  track 
to  the  next  spot  to  be  mined. 
Enough  coal  is  left  between  dril¬ 
lings  to  hold  up  the  top  of  the  ridge. 
Leaving  3-foot  riba  between  holes 
and  making  second  cuts  in  each 
where  practicable,  recovery  is  ap¬ 
proximately  60  percent.  Maximum 
production  ranges  up  to  13  tons  per 
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App*aroBc«  of  hQltido  oitor  cool  TOln  has  boon  minod  by  mocblno.  Throo-foot  ribs  aro  loft  botwoon  llt-lncb-wido  cuts  to  hold  up 
hill.  In  proooBt  oporotton.  boloo  90  In  only  890  foot  bocouao  additional  conToyon  aro  not  yot  avallablo 


minute  or  up  to  100  tons  an  hour. 

By  making  one  or  more  cuts 
below  the  first,  thicker  seams  can  be 
mined.  Normal  practice  at  Blue 
Creek  is  to  make  a  second  cut. 

Since  the  cutter  is  not  accom¬ 
panied  by  an  operator,  steering  re¬ 
quired  developing  20  indicating  and 
control  instruments  and  equipment. 
One  cable  carrying  14  conductors 
is  used  for  power,  and  another  cable 
having  57  conductors  is  used  for 
the  indicating  equipment.  Hydraul¬ 
ically  powered  reels  with  spooling 
devices  are  used  to  reel  in,  pay  out 
and  store  the  cables.  The  capacity 
of  each  reel  is  1,000  feet  on  the 
present  machine. 

The  coal  seams  wander  up  and 
down  in  pronounced  waves.  If  the 
cutter  is  not  guided,  it  will  stray 
from  the  steam,  either  wasting  its 


with  the  drive  shaft  of  the  cutting 
head.  No  preamplifier  is  needed 
at  the  cutter  even  with  1,000  feet 
of  connecting  cable. 

Rotation  of  the  sensing  tooth  is 
synchronized  with  the  travel  of  the 
electron-beam  spot  around  the  circle 
of  the  polar-coordinate  oscilloscope 
in  the  control  by  the  method  shown 
in  Fig.  2.  A  selsyn  transmitter  is 
gear-driven  by  the  cutter  shaft  and 
is  electrically  connected  to  a  selsyn 
receiver  and  a-c  power  source  at  the 
control  station.  The  selsyn  receiver 
motor  in  turn  drives  a  two-phase 
generator  that  is  connected  to  the 
circular  time  base  input  terminals 
of  the  cathode-ray  oscilloscope. 

Scope  Indications 

The  output  signal  of  the  pickup  is 
fed  to  the  high-impedance  signal  in¬ 
put  terminals  of  the  oscilloscope 
through  an  impedance-matching 
transformer.  When  a  sensing  tooth 
cuts  through  anything  harder  than 
coal,  it  deflects  more  and  vibrates 
momentarily,  causing  the  pickup 
output  voltage  to  go  up.  This  pro¬ 
duces  radial  deflections  or  pips  on 
one  part  of  the  circle  on  the  screen. 
Movement  of  the  pip  in  either  direc¬ 
tion  on  the  circle  normally  means- 
that  the  machine  is  going  up  or 
down.  The  top  of  the  cut  corre¬ 
sponds  to  12  o’clock  on  the  scope 
screen  and  the  bottom  of  the  tunnel 
to  6  o’clock.  A  pip  at  3  or  9  o’clock 
would  therefore  indicate  a  thin 
seam  of  hard  bone  coal  halfway 
down  from  the  top  of  the  cut. 

When  starting  into  the  vein,  the 
operator  notes  where  the  bone  coal 
pips  are.  If  the  pips  stay  at  these 
positions  as  the  machine  goes  in,  the 
operator  knows  that  he  is  following 
the  vein. 


time  in  already  mined  territory,  or 
ruining  its  cutter  heads  on  the  hard 
stone  that  sandwiches  the  coal  layer. 
To  solve  this  problem,  a  sensing 
tooth  is  mounted  on  each  of  the 
outer  cutting  heads.  These  teeth 
project  about  an  inch  beyond  the 
cutter  and  are  spring-loaded.  The 
amount  of  deflection  of  a  sensing 
tooth  varies  with  the  hardness  of 
the  various  layers  in,  above  and 
below  the  coal  seam. 

On  each  sensing  tooth  is  mounted 
a  differential  pickup  designed  to  be 
responsive ‘chiefly  to  movements  in 
line  with  the  forces  acting  on  the 
tooth  during  cutting.  General  vibra¬ 
tion  of  the  cutting  head  thus  does 
not  affect  the  pickup  output  signal. 
Electrical  connections  to  the  low- 
impedance  pickup  are  made  through 
.slip  rings  and  brushes  associated 
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konnal  cutting.  |nat  hlttfatg 
draw  slat*  at  top  oi  12  o'clod 
ond  going  through  bono  cool 
■trota  at  about  3:30  o'clock 

ExamplM  oi  cathodo-roy  pottoma  that  guido  operator  in  itooring  robot  coal  minor,  with  intorprototlons  oi  oigniiicanco.  Oporotor 
would  rarely  see  the  two  right-hand  pattern*,  because  they  generolly  mean  he  had  been  napping  or  had  ignored  earlier  worning 

indications  thot  the  cutter  wos  going  astray  underground 


Hitting  mixed  slate  and  sand-  Full  contoct  with  sandstone  Going  into  bottom  shale  on 

stone  at  top,  indicating  that  top:  bone-coal  pip  at  t  o'clock  second  or  bottom  cut;  this 

cutter  should  be  run  down  to  instead  oi  3:30  also  meons  cut-  means  operator  should  bring 

stay  In  seam  ter  has  gone  way  too  high  cutter  up  immetUotely 


Two  complete  strata-indicating 
systems  or  stratoscopes  are  re¬ 
quired,  one  on  the  outermost  cut¬ 
ting  tooth  of  each  outside  cutting 
head,  to  indicate  tilting  of  the 
cutter  and  to  permit  accurate  opera¬ 
tion  in  sidewise-slanting  seams.  The 
patterns  appearing  on  the  two 
screens  therefore  represent  the 
strata  being  cut  at  that  time  by  the 
sensing  teeth. 

Steering  correction  is  applied  by 
actuating  a  hydraulic  jack  to  raise 
or  lower  the  cutting  head,  which  is 
pivoted  on  the  main  body  of  the 
miner. 

Drift  from  one  side  to  the  other 
can  be  caused  by  faulty  direction, 
by  worn  bits  on  either  side  or  by 
a  change  in  the  character  of  the 
coal.  A  light  beam  can  be  employed 
for  checking  straightness  of  the 
tunnel,  but  the  major  reliance  is 
placed  on  a  drill  at  the  rear  of  the 
machine  on  the  side  next  to  the  rib. 
Every  30  feet,  when  a  new  conveyor 
is  added,  the  drill  bores  through 
the  rib.  The  drill  reverses  auto¬ 
matically  as  soon  as  it  breaks 
through,  and  the  length  it  goes  is 
registered  on  a  dial  in  the  control 
cab.  If  drifting  is  occurring,  guide 
shoes  at  the  front  of  the  machine 
are  energized  to  correct  direction 
by  pushing  against  the  side  of  the 
hole. 

Conclusions 

The  new  continuous  coal-mining 
machine  opens  to  economical  re¬ 
covery  vast,  rich  coal  lands  that 
hitherto  have  been  too  expensive 
or  too  difficult  to  work.  Even  here 


cost  cutting  is  achieved,  possibly  as 
great  as  40  percent  of  present  con¬ 
ventional  coal-mining  methods. 
With  this  machine,  the  company  ex¬ 
pects  no  trouble  in  supplying  its 
own  fuel  needs  at  slightly  under  $3 
a  ton  delivered. 

Another  benefit  of  automation  in 
coal  mining  is  elimination  of  un¬ 
derground  mining  accidents.  No¬ 
body  goes  underground  here;  if 
jamming  or  mechanical  trouble  de¬ 
velops,  the  machine  can  pull  the 
conveyors  and  cutter  out  backward 
with  winches,  after  first  retracting 
the  cutter-head  bulldozer  blades  to 
get  more  clearance.  As  each  con¬ 
veyor  section  emerges,  it  is  un¬ 
hooked  and  hoisted  out  of  the  way 


for  later  use  when  going  in  again. 

Output  of  50  tons  per  8-hour  man¬ 
shift  continuously  and  up  to  100 
tons  per  man  per  shift  in  softer  coal 
veins  is  commanding  the  attention 
of  the  entire  coal  industry.  Al¬ 
though  electronically  controlled 
mining  deep  underground  is  not 
possible  with  the  present  unit,  en¬ 
gineers  feel  they  can  modify  the 
machine  for  this  purpose  also. 
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ELECTRIC  MOTORS  USED  IN  MINER 

Cutter  heads — two  60- hp  o-c,  geored  down  to  drive  heads  at  60  rpm 

Crawler  drive — special  7H-hp  d-c  motor  energised  by  m-g  set  on  top  floor  of  mining 
rig;  field  voltage  control  on  d-c  generator  varies  speed  of  advance  from  0  to  30 
inches  per  minute.  Usual  speed  of  20  inches  per  minute  yields  about,  2  tons  of 
coal  per  minute.  Tromming  in  retraction  and  launching  at  speeds  up  to  30  ft 
per  minute  is  provided  by  additional  20-hp  a-c  motor  on  crawler 

Conveyor  motor  on  crawler — 7’/i  hp  a-c  (moves  coal  bock  from  cutter  heads  to  input 
of  first  portable  conveyor) 

Portable  conveyors — 3-hp  a-c  motor  on  each  of  22  units,  for  driving  conveyor  belts 
independently  (conveyors  themselves  are  towed  by  crawler) 

Hydraulic  jacks  on  crawler — Vk-hp  a-c  pump  nsotor 

Guide-shoe  adjustment  on  crowler — 14-hp  a-c 

Spirol-correction  on  crawler — Vi-hp  a-c 

Rib-thickness  drill — 2-hp  a-c 

Platform  conveyor  on  mining  machine — 5-hp  a-c 

Transfer  conveyor  on  mining  machine — 3-kp  a-c 

Elevating  conveyor  to  truck-looding  hopper — 7Vi-hp  a-c 

Total  power  demand  with  all  conveyors  in  operation — 200  kw 
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2;500  3jOOO  ' 

LONG-RANGE  SKIP  DISTANCE  IN  KILOMETERS 


TronAmitlcr  ilnal  omplUiar  usm  single 
4-2S0A  tetrode 


Conversion  chort  used  to  obtain  skip  distance  irom  time  delay  between 
transmitted  pulse  and  reception  of  backscattered  signals 


COZI 


Communication 
Zone  Indicator 


Ofitimum  working  frequency  for  prevailing  ionospheric  conditions  is  determined  in¬ 
stantly.  Recently  declassified  equipment  utilizes  backscatter  of  transmitted  pulses 
obliquely  incident  on  the  ionosphere  to  provide  indication 


By  LEONARD  C.  EDWARDS 

Ravthfon  Manufacturing  Company 
Equipment  Engineering  Diviaion 
Newton,  Mnee. 


IN  LONG-DISTANCE  radio  communi¬ 
cation,  there  exists  the  problem 
of  determining  the  optimum  oper¬ 
ating  frequency  at  a  given  time  for 
a  given  communications  link.  The 
problem  arises  from  changing  iono¬ 
spheric  conditions.  Common  prac¬ 
tice  today  is  for  operators  to  depend 
for  their  knowledge  of  propagation 
conditions  upon  their  own  past  ex¬ 
perience  and  the  monthly  predic¬ 
tions  of  ionospheric  conditions, 
published  by  the  Central  Radio 


Propagation  Laboratory. 

The  equipment  to  be  described  is 
commercially  available  for  deter¬ 
mining  the  optimum  operating 
frequency  by  instantaneously  meas¬ 
uring  skip  distances  and  communi¬ 
cation  zones.  Designated  by  the  Air 
Force  as  the  Propagation-Fre¬ 
quency-Evaluation  Set,  AN/GPQ-3 
(XW-1),  the  equipment  is  known 
to  those  concerned  with  its  develop¬ 
ment  as  COZI,  Communication 
Zone  Indicator.  It  has  only  recently 
been  declassified. 

General  Description 

The  Propagation-Frequency- 
Evaluation  Set  is  a  low-power 
oblique-incidence  ionosphere 
sounder  designed  primarily  to  in¬ 


dicate  skip  distances  and  communi¬ 
cation  zones  within  the  range  500 
to  2,000  miles.  The  equipment  con¬ 
sists  of  a  transmitter,  receiver, 
timer,  indicator  and  antenna  du¬ 
plexes  These  units  are  contained 
in  two  small  cabinet  racks  as  shown 
in  the  photograph. 

Operating  principles  are  similar 
to  those  of  ordinary  radar.  Trans¬ 
mitted  pulses  reflected  by  the  iono¬ 
sphere  strike  the  earth  at  and  be¬ 
yond  the  skip  distance  and  are 
scattered  in  all  directions.  Some  of 
this  scattered  energy  returns  to  the 
transmitting  source,  retracing  its 
outgoing  propagation  path.  It  has 
been  shown  that  the  portion  of  the 
energy  that  arrives  first  may  be 
associated  with  skip  distance. 
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PULX  WIDTH  •  2900  MICROSCCONDS 


PrcMnlotioDt  oi  backscatt*r.  ahowing  Incraoa*  In  aUp  dlalonc*  oa  tronamlttar  iraquancy  la  Incraaaad 


An  example  of  the  calibrated  A- 
scope  presentation  of  the  trans- 
mit^d  pulse  and  echo  return,  or 
backscatter,  appears  on  the  next 
pa(re.  Ranj^e  markers  indicate 
one-millisecond  intervals.  The 
transmitted  pulse  appears  to  the 
left  at  the  beginninj?  of  the  sweep 
and  the  leading  edges  of  the  back¬ 
scatter  returns  from  the  one  and 
two-hop  skip  distances  appear  at 
15  and  28  milliseconds.  The  fre¬ 
quency  of  operation  was  approxi¬ 
mately  16  megacycles,  the  peak 
pulse  power  500  watts,  the  pulse 
length  2,400  microseconds  and  the 
antenna  a  horizontal  rhombic 
beamed  westward  from  a  point  on 
the  northeast  coast  of  the  U.  S. 
Experiment  has  shown  that  the 


backscattered  signals  received  when 
transmitting  broad  pulses  at  low 
power,  1,500-2,500  microseconds, 
500  watts,  are  stronger  than  the 
signals  received  when  using  much 
higher  power  but  narrower  pulse, 
20-50  kw,  50-200  microseconds. 

Skip  distance  depends  upon  the 
frequency  of  the  transmitted  wave. 
The  higher  the  frequency  the 
greater .  the  skip  distance.  To 
picture  the  variation  of  skip  dis¬ 
tance  with  frequency,  it  is  neces¬ 
sary  only  to  sample  the  ionosphere 
at  several  frequencies  in  the  com¬ 
munication  band  with  an  oblique- 
incidence  sounding  device  and  con¬ 
vert  the  measured  delay  time  of 
the  backscattered  signals  to  skip 
distance.  The  chart  shown  in  Fig. 


1  is  determined  by  simple  geometric 
consideration  of  the  propagation 
path.  It  has  been  used  successfully 
to  obtain  skip  distance  from  meas¬ 
urements  of  backscatter  delay  time. 
The  estimation  of  reflecting  layer 
height  does  not  introduce  errors  of 
appreciable  magnitude. 

Transmitter 

Designed  to  operate  on  any  one 
of  six  pretuned  frequencies  in  the 
5  to  32-megacycle  band,  the  COZI 
transmitter  has  a  peak  pulse  power 
output  of  600  to  900  watts,  a  pulse 
length  variable  from  500  to  2,500 
microseconds  and  pulse-repetition 
rate  of  20  pulses  per  second.  After 
the  initial  setup,  frequency  chang¬ 
ing  in  the  transmitter  is  accom- 
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plished  merely  by  changing  two 
switch  positions. 

Six  identical  plug-in  exciter  sub- 
chassis  are  provided  which,  by  use 
of  the  proper  plug-in  coils,  cover  the 
6  to  32-megacycle  band  in  six  over¬ 
lapping  ranges.  Each  exciter  sub¬ 
unit  consists  of  a  Pierce  oscillator, 
pulsed  frequency  doubler,  amplifier 
and  second  frequency  doubler  feed¬ 
ing  the  final  amplifier.  The  crystal 
oscillator  operates  continuously. 
Pulsing  is  accomplished  at  the  first 
frequency  doubler.  This  avoids  the 
problems  of  pulsed  crystal  oscil¬ 
lators;  however,  it  introduces  the 
difficulty  of  harmonic  feedthrough 
into  the  receiver  between  pulses. 
The  fourth  harmonic  of  the  crystal 
is  the  frequency  to  which  the  re¬ 
ceiver  is  tuned.  To  prevent  block¬ 
ing  the  receiver,  it  is  necessary  to 
provide  adequate  shielding  and  to 
keep  the  output  of  the  crystal  oscil¬ 
lator  as  low  as  possible.  Necessary 
pulse  amplification  is  provided  in 
the  later  stages. 

The  final  amplifier  consists  of  an 
Eimac  4-250A  tetrode  and  six  sepa¬ 
rate  tank  sections.  The  tank  coils 
are  turret  mounted  and  the  vacuum 
tuning  capacitors  are  front-panel 
mounted  as  shown  in  the  photo¬ 
graph.  The  output  is  taken  by  link 
cSupling  at  the  cold  end  of  the  out¬ 
put  tank  coil.  The  load  impedance 
must  be  essentially  resistive  in  the 
order  of  300  to  800  ohms.  Although 
this  is  an  unbalanced  output,  the 
unbalanced  currents  are  not  a  seri¬ 
ous  factor  w’hen  operating  into  a 
balanced  load  impedance. 

Duplexer 


Ran9*>Kop«  pr*Mntation  shows  trans- 
mitlod  puls#  and  bockscaMsrsd  riqnals 


channel,  lumped-constant  device. 
Each  channel  covers  the  frequency 
range  of  the  corresponding  trans¬ 
mitter  channel  and  is  pretuned  to 
the  desired  frequency  by  front- 
panel  screwdriver  adjustment  of 
slug-tuned  coils.  A  schematic  of 
the  balanced  duplexer  is  shown  in 
Fig.  2.  During  pulse  transmission, 
the  gas  tube  conducts  and  shorts  the 
receiver  input,  preventing  damage 
from  the  high  r-f  voltage  on  the 
transmission  line.  The  small  input 
capacitors  present  a  high  impedance 
compared  with  the  impedance  of 
the  transmission  line.  During  re¬ 
ception,  the  duplexer  is  essentially  a 
T-network  matching  the  transmis¬ 
sion  line  to  the  receiver  input. 

The  first  COZI  equipments  used 
a  standard  commercial  receiver,  the 
National  Company  HRO  50-1,  suit¬ 
ably  modified  for  pulse  reception 
and  equipped  with  a  video  output 
stage. 

T  inter-/ ndicator 


tion  rate  is  derived  from  the  60- 
cycle  power-line  frequency.  The 
timer  also  provides  a  40-milli¬ 
second  sweep  with  on  and  five- 
millisecond  markers  to  the  indi¬ 
cator.  The  sweep  and  markers  are 
also  derived  from  the  power-line 
frequency  and  are  thus  synchro¬ 
nized  with  the  transmitted  pulse. 

The  indicator  displays  video  sig¬ 
nals  from  the  receiver  as  a  type- A 
presentation  on  a  five-inch  cathode- 
ray  tube.  Horizontal  gain  and  posi¬ 
tioning  controls  permit  full-screen 
linear  expansion  and  investigation 
of  any  eight-millisecond  portion  of 
the  40-millisecond  sweep.  The  ver¬ 
tical  gain  control  is  sufficient  to  per¬ 
mit  suitable  A-scope  presentation 
of  video  input  signals  of  1  to  50 
volts.  Figure  3  is  a  block  diagram 
of  the  timer-indicator. 

Antenna  Installation 

Characteristics  of  the  antenna 
installation  used  with  the  COZI 
equipment  influence  the  accuracy  of 
the  data  provided.  Since  there  may 


FIG.  2 — Antenna  duplexer  circuit 


be  considerable  azimuthal  variation 
in  skip  distance,  it  is  advantageous 
to  use  an  antenna  with  relatively 
narrow  horizontal  directivity  and 
high  gain.  Any  increase  in  the  re¬ 
solving  power  of  the  antenna  in¬ 
creases  the  accuracy  of  the  data 
provided.  There  is  no  preference 
as  to  the  polarization  of  the 
antenna.  For  point-to-point  com¬ 
munications,  either  horizontal 
rhombic  or  vertical  half-rhombic 
antennas  are  well  suited  to  the 
COZI  equipment.  They  provide  the 
desired  directivity  and  gain  and  are 
sufficiently  broadband  that  a  single 
antenna  may  be  used  over  the  en¬ 
tire  frequency  range.  The  disad¬ 
vantage  of  the  simple  long-wire  un¬ 
tuned  antenna  is  that  the  direction 


Since  it  is  desirable  to  u.se  the 
same  antenna  for  both  transmitting 
and  receiving,  duplexing  circuits 
are  provided  for  operation  into 
either  balanced  or  unbalanced  load 


Mounted  on  a  single  chassis  with 
the  indicator,  the  timer  provides  the 
transmitter  with  a  150-volt  modu¬ 
lating  pulse  continuously  variable  in 
width  from  500  to  2,500  micro¬ 


impedances.  The  duplexer  is  a  six- seconds.  The  fixed  20-cps  repeti- 


Table  I — Skip  Distance  as  a  Function  oi  Frequency 


Approximate  Frequency 

Baekiiralter  Delay  Time 

— n 

One-Hop  Skip  Distance 

(Megacycleg) 

(Milligeconds) 

( Kilometers  1 

7.0 

5.0 

less  than  500 

0.0 

6.0 

600 

13.0 

8.0 

1,020 

16.0  ' 

10.5 

1.420 

22.0 

14.5 

2,050 

30.0 

21.0 

3,025 
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FIG.  3 — Block  diagram  oi  timing  and  Indicating  drcuita 


of  transmission  is  fixed.  No  indi¬ 
cation  of  azimuthal  variation  of 
skip  distance  may  be  obtained.  It 
has  been  found  decidedly  advanta- 
I^eous  to  obtain  such  information 
to  identify  properly  the  mode  of 
propagation.  It  is  sometimes  diffi¬ 
cult  to  differentiate  between  scat¬ 
tered  echoes  returning  over  E  and 
F-layer  paths.  Since  the  azimuthal 
variations  of  E  (especially  sporadic 
E)  and  F-layer  propagation  paths 
have  somewhat  different  character¬ 
istics,  the  data  presentations  ob¬ 
tained  using  a  rotatable  antenna 
are  helpful  as  an  aid  to  interpreta¬ 
tion.  Usually,  obtaining  azimuthal 
information  at  a  sin^^le  frequency  in 
the  10  to  15-megacycle  band  is 
sufficient  to  clarify  the  situation. 
Yagi  antennas  of  at  least  three  ele¬ 
ments  possess  the  necessary  charac¬ 
teristics,  and  arrangements  for 
rotation  are  relatively  simple. 

Data  Presentation 

The  COZI  equipment  was  set  up 
for  demonstration  purposes  at  a 
Raytheon  ionosphere-sounding  sta¬ 
tion  in  New  England.  The  unit  was 
pretuned  to  frequencies  near  7,  9, 
13,  16,  22  and  30  megacycles  feed¬ 
ing  a  horizontal  rhombic  antenna 


beamed  southward.  Twelve  pic¬ 
tures  of  the  A-scope  presentations 
were  taken,  two  on  each  frequency. 
The  entire  operation  was  accom¬ 
plished  at  a  normal  working  pace  in 
eight  minutes.  This  represents  the 
time  taken  to  switch  the  transmit¬ 
ter  and  duplexer  through  the  six 
frequencies,  to  retune  the  receiver 
each  time  and  to  photograph  the 
scope  face. 

The  pictures  obtained  when  the 
pulse  width  was  2,500  microseconds 
are  shown  as  a  series  of  six  wave¬ 
form  photographs.  Note  how  the 
time  delay  to  the  scatter  group  in¬ 
creases  with  increasing  frequency. 
With  this  data  and  the  chart.  Fig.  1, 
skip  distance  may  be  tabulated  as  a 
function  of  frequency.  See  Table  I. 

This  method  of  determining  skip 
distances  on  various  frequencies  or 
evaluating  propagation  conditions 
at  some  particular  time  has  been 
used  successfully  in  numerous  tests 
designed  specifically  to  check  the 
validity  of  the  technique.  The  tests 
were  conducted  over  several  years 
and  under  as  varied  conditions  as 
were  conveniently  possible.  The 
tests  were  performed  by  the  iono¬ 
sphere-sounding  station  in  New 
England  and  other  stations  both 


fixed  and  airborne  at  distances  up 
to  several  thousand  miles.  Never 
did  an  attempted  contact  fail  when 
backscatter  indicated  that  commun¬ 
ication  should  be  established.  The 
results  of  the  various  tests  demon¬ 
strate  conclusively  the  value  of  this 
technique  for  determining  skip  dis¬ 
tances  and  communication  zones. 

The  author  wishes  to  express  his 
gratitude  to  D.  A.  Hedlund  for  his 
helpful  criticisms  during  the  prep¬ 
aration  of  this  manuscript  and  to 
A.  L.  Anderson  for  editing  and  pre¬ 
paring  the  paper  for  publication. 

This  technique  and  equipment  for 
evaluating  ionospheric  propagation 
conditions  was  developed  under  the 
auspices  of  the  Air  Research  and 
Development  Command's  Rome  Air 
Development  Center. 
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TRANSISTORS:  Theory  and  Application 


Operation 

i 

Part  VI 

1 

i  By  ABRAHAM  COBLENZ  and  HARRY  L.  OWENS 

S  Signal  Corps  Engineering  Laboratories 

Fort  Monmouth,  New  Jersey 

IN  THE  PRECEDING  ARTICLE  in  this 
series  the  theory  of  operation 
of  the  point-contact  transistor  was 
discussed.  In  this  article  the 
theory  of  operation  of  junction 
transistors  will  be  presented,  and  a 
brief  description  will  be  given  of 
the  method  of  manufacture  of  these 
units.  ' 

Biases 

In  considering  the  problem  of  the 
application  of  bias  to  the  point- 
contact  transistor  a  mnemonic  was 
introduced  to  assist  in  the  estab¬ 
lishment  of  the  polarities  of  the 
applied  voltage.  This  mnemonic 
can  be  used  to  establish  polarities 
of  biases  for  junction  transistors 
even  without  full  knowledge  of  the 
theory  of  operation. 

In  Fig.  1  an  equivalent  sketch  is 
shown  which  represents  a  pnp  junc¬ 
tion  transistor.  The  name  is  based 
on  the  fact  that  physically  it  is 
made  of  three  alternate  layers  of 
p,  n  and  p-type  materials  respec¬ 
tively  as  shown  in  the  figure. 

From  left  to  right  the  connec¬ 
tions  are  emitter  (E),  base  (B) 
and  collector  (C).  To  determine 
the  polarity  of  the  emitter  bias,  the 
following  reasoning  applies: 

(1)  Since  the  emitter  is  a  p 
material,  the  impurity  atoms  are 
acceptors.  In  the  p  material,  near 
the  p-n  junction,  it  is  convenient  to 
consider  an  array  of  fixed  negative 
charges  shown  by  the  encircled 
negative  signs  in  Fig.  1.  Together 
with  the  corresponding  positive  ar¬ 
ray  on  the  other  side  of  the  junc¬ 
tion  due  to  the  donors  in  the  n 
material,  the  acceptors  form  a 


small  potential  hill  indicated  by  the 
dashed  battery  across  the  emitter 
junction. 

(2)  The  emitter  is  always  biased 
in  the  forward  or  low-resistance 
direction. 

(3)  To  connect  the  bias  battery 
in  the  low-resistance  direction  it 
is  necessary  to  overcome  or  flatten 
the  potential  hill  mentioned  in  (1) ; 
and  hence  the  polarity  is  as  shown, 
positive  to  emitter,  negative  to 
base. 

An  entirely  analogous  process  of 
reasoning,  recalling  that  the  col¬ 
lector  is  always  biased  in  the  high- 
resistance  direction,  yields  a  polar¬ 
ity  in  collector  circuit  as  shown; 
positive  to  base,  negative  to  col¬ 
lector. 

Theory  of  Operation 

The  p  material  in  the  emitter 
region  contains  an  excess  of  holes 


Artiat'*  drawing  ot  Insid*  oi  typical  pnp 
lunctlon  tronaistor  made  by  dliiuaion  or 
alloy  proceaa 


which  are  the  majority  carriers. 
Under  the  influence  of  the  electric 
field  as  supplied  by  the  battery  E„ 
holes  will  acquire  sufficient  energy 
to  move  into  a  conduction  band,  be¬ 
come  carriers  of  electric  current, 
and  be  transported  into  the  n  re¬ 
gion.  The  n  region  is  of  the  order 
of  1  mil  in  width.  Holes  drift 
toward  the  collector  primarily  by 
diffusion  and  also  under  the  influ¬ 
ence  of  the  electric  field  due  to  the 
battery  E,  with  recombinations 
taking  place  all  the  time.  Holes 
which  emanate  from  the  n  region 
actually  slide  down  a  potential  hill 
in  terms  of  the  donor  and  acceptor 
picture.  The  fact  that  the  holes, 
which  are  the  current  carriers  in 
the  pnp  transistor,  slide  down  a 
potential  hill  means  that  many  of 
them  will  get  across;  many  holes 
mean  many  carriers,  and  many  car¬ 
riers  mean  low  resistance. 

The  high  resistance  in  the  col¬ 
lector  circuit  is  not  due  to  the  re¬ 
sistance  across  the  collector  junc¬ 
tion  or  the  p  material  at  the  col¬ 
lector.  In  the  pnp  transistor,  initi¬ 
ally,  the  collector-circuit  resistance 
is  low  due  to  the  effect  of  the  holes 
sliding  downhill  from  the  n  to  the  p 
region  as  discussed  above.  This 
effect  is  shown  in  Fig.  2A  as  a  low 
resistance  in  region  AB  of  the 
V,-I,  or  collector  characteristic. 
As  the  collector  voltage  is  in¬ 
creased,  more  current  carriers  are 
needed  to  sustain  this  low  resist¬ 
ance  than  are  available  from  the 
supply  of  holes.  There  is  an  appar¬ 
ent  sharp  increase  in  the  circuit 
resistance  as  the  voltage  keeps  ris¬ 
ing  but  the  current  remains  small. 
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of  Junction  Transistors 


Physical  and  electrical  properties  of  diffused-junction  and  grown-junction  transistors 
are  discussed  in  detail  in  this  sixth  article  of  a  series  on  transistor  electronics.  Also 
covered  are  transistor  tetrodes,  pnpn  junctions  and  the  phototransistor 


FIG.  1 — Diagram  oi  carrier  path*  in  a  pnp  Junction  tronaistor  show  how  conduction 
in  p  regions  is  principally  by  holes.  Holes  from  emitter  p  region  poas  through  base 
n  region,  suiier  recombinotions  and  complete  circuit  throngh  collector  p  region. 
Base  current  is  small  because  I,  and  I,  flow  in  opposite  directions  as  shown.  Equiv¬ 
alent  batteries  (dashed)  simulate  effect  oi  potentiol  hilU 


Collector  circuit  resistances  of 
the  order  of  megohms  are  possible, 
and  in  general  the  V,-I,  curve  for 
the  junction  transistor  is  steeper 
in  the  operating  region  at  C  than  is 
the  corresponding  curve  for  the 
point-contact  transistor. 

This  can  be  seen  by  comparing 
Fig.  2A  and  2B.  Comparison  of  2A 
and  2B  also  shows  that  whereas  the 
high-resistance  region  of  the  col¬ 
lector  characteristic  is  approached 
slowly  in  the  point-contact  tran¬ 
sistor,  it  is  approached  abruptly  in 
the  junction  type. 

The  point-contact  transistor  is 
composed  largely  of  n-type  mate¬ 
rial  and  while  the  main  streamlines 
of  current  carriers  are  in  an  ap¬ 
proximately  straight  line  from  the 
collector  to  the  base,  there  are 
.secondary  streamlines  which  follow 
curved  paths.  Therefore,  there  is 
made  available  a  relatively  large 
volume  of  material  from  which 
electrons  may  be  supplied.  Even 
when  the  current  carriers  necessary 
to  sustain  the  low  resistance  are 
nearly  exhausted,  enough  electrons 
can  be  drawn  in  from  adjacent 
regions  with  the  help  of  the  positive 
space  charge  to  permit  a  small  cur¬ 
rent  flow.  Such  an  arrangement 
will  not  permit  a  very  abrupt 
change  in  the  voltage-current  rela¬ 
tionship. 

In  the  junction  transistor,  how¬ 
ever,  when  the  holes  which  act  as 
carriers  are  exhausted  beyond  the 
point  where  they  maintain  the  low- 
resistance  characteristic,  there  is 
no  further  way  in  to  augment 
the  carriers  except  to  increase 
the  emitter  current.  However,  in¬ 


creasing  the  emitter  current  leads 
to  thermal  difficulties  which  limit 
the  permissible  emitter  current. 
Thus  the  available  carriers  are 
limited  in  number  to  those  which 
can  be  supplied  from  the  narrow  n 
region  and  after  a  critical  voltage 
is  attained,  no  additional  carriers 
are  available.  The  collector  re¬ 
sistance  rises  sharply. 

A  certain  amount  of  recombina¬ 
tion  of  holes  and  electrons  is  un¬ 
avoidable  when  the  holes  transfuse 
into  the  n  region.  This  means  that 
not  all  of  the  carriers  which  repre¬ 
sent  the  emitter  current  I,  will 
reach  the  collector  where  these  car¬ 
riers  contribute  to  I,.  On  this 


basis  it  is  impossible  for  the  cur¬ 
rent  gain  or  alpha  of  a  junction 
transistor  to  be  unity  or  greater 
than  unity.  Further,  the  wider  the 
rt  region,  the  longer  the  holes  will 
reside  in  a  material  whose  excess 
carriers  are  electrons,  the  greater 
will  then  be  the  number  of  recom¬ 
binations,  and  therefore,  the  poorer 
the  alpha  or  current  gain  of  the 
transistor. 

As  an  illustration,  a  barrier-re¬ 
gion  width  of  15  mils  or  more  is 
considered  not  to  produce  a  usable 
transistor  and  the  width  of  the 
region  is  usually  kept  in  the 
neighborhood  of  1  mil.  In  addition 
to  the  reason  of  current  gain  it  is 
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FIG.  2 — In  (A)  in  shown  coUoctor  char- 
actorUtic  for  iunction  tranaiator.  Not* 
vary  ataop  oporatinq  roqlon  at  point  C 
indicating  high  coiioctor-lo-baa#  roaia- 
tanco.  In  (B).  tho  point-contact  charac- 
lorialic.  coUoctor  roaiatanco  of  obout 
18.000  ohma  at  oporatinq  point  C  is  in- 
dicatod,  comparod  with  1  mogohm  for 
iunction  typo 


INDIUM  MAS  DIFFUSED  INTO  THE 
GERMANIUM  TO  FORM  p  REGION 
(EMITTER)  / 


G«  pellet _ V 


INDIUM  HAS  DIFFUSED  INTO  THE  GERMANIUM 


I _ TO  FORM  p  REGION  (COLLECTOR)  | 

FIG.  3 — Eaaonttols  of  diffusion  procoos 
for  monufacturing  pap  iunction  transia- 
lors  oro  shown.  Undiffuaod  portion  of 
Indiun  (or  gollium)  dot  is  usod  to  mako 
opproprialo  connoction 

undeHirable  to  make  the  n  region 
too  wide  because  this  increases  the 
overall  transit  time  and  would  tend 
to  make  the  frequency  response 
poorer. 

Germanium  Preparation 

Germanium  used  in  transistors  is 
usually  obtained  from  germanium 
dioxide  by  heating  in  a  hydrogen 
atmosphere.  Further  purification 
is  achieved  by  a  zone-melting  proc¬ 
ess  that  causes  impurities  to  con¬ 
centrate  in  ond  end  of  a  bar,  leav¬ 
ing  the  other  end  quite  pure.  A 
single  crystal  is  then  formed  and 
individual  transistor  slabs  are  cut 
out  with  diamond  saws. 

PNP  Transistors 

One  method  of  making  pnp  tran¬ 
sistors  is  the  diffusion  or  alloy 
process.*  Starting  with  a  pellet  or 
die  of  n-type  germanium  about  60 
mils  square  and  10  mils  thick,  a 
bead  of  a  p-forming  element  such 
as  indium  or  gallium  is  placed  on 
top  of  the  germanium  slab  approxi¬ 
mately  in  the  center  and  the  entire 
assembly  is  heated  in  an  oven  to  a 
temperature  below  the  melting 
point  of  germanium  but  above  the 
melting  point  of  the  indium.  The 


result  is  that  the  indium  or  gallium 
diffuses  into  the  germanium  slab 
approximately  as  shown  in  Fig.  3 
by  the  top  blob  in  solid  lines.  The 
process  is  then  repeated  on  the 
other  side  as  shown  by  the  lower 
blob.  In  diffusing  into  the  german¬ 
ium  during  the  heating  process  the 
trivalent  p-forming  impurity,  gal¬ 
lium  or  indium,  forms  p-type  ger¬ 
manium  on  either  side  of  the  central 
and  unaffected  n^type  laye  r  with 
the  result  that  a  pnp  structure  is 
obtained. 

NPN  Transistor 

In  Fig.  4  is  shown  pictorially  the 
construction  and  method  of  biasing 
of  the  npn  transistor.  The  unit 
consists  of  alternate  layers  of  n 
and  p  material,  the  center  or  car- 
riw  layer  being  p  type.  The 
mnemonic  for  determining  of  the 
polarities  of  the  applied  biases 
which  has  been  discussed  for  the 
point-contact  and  pnp  transistors 
is  directly  applicable  to  this  case 
also:  (1)  the  donors  have  a  positive 
charge  in  the  n  region  and  the  ac¬ 
ceptors  have  a  negative  charge  in 
the  p  region ;  (2)  low  resistance  is 
necessary  in  the  emitter  circuit  and 
high  resistance  in  the  collector  cir¬ 
cuit;  and  (3)  the  applied  battery 
overcomes  the  potential  hill  in  one 
case  and  accentuates  it  in  the  other. 

The  theory  of  operation  as  in  the 
case  of  pnp  transistors  is  extremely 
simple.  Under  the  influence  of  the 
applied  electric  field,  electrons  cross 
the  barrier  from  the  emitter  n  re¬ 
gion  to  the  base  p  region  where 
some  of  them  recombine  with  the 
holes  which  are  the  majority  carri¬ 
ers  of  the  p  region.  Thereafter, 
under  the  influence  of  the  applied 
collector  battery,  electrons  move 
towards  the  collector  terminal  to 
establish  the  collector  circuit. 

Analogous  to  the  case  for  the  pnp 
transistor,  the  electrons  are  initi¬ 
ally  sliding  down  hill  from  the  base 
region  into  the  collector  n  region 
and  the  collector  circuit  resistance 
is  low.  Figure  2  is  entirely  applic¬ 
able  for  this  case  also.  When  the 
supply  of  electrons  necessary  to 
maintain  this  low-resistance  region 
has  been  exhausted,  further  in¬ 
creases  in  collector  potential  do  not 
yield  proportionate  increases  in  the 
number  of  carriers  available  result¬ 
ing  in  a  very  high  resistance  of  the 


order  of  megohms.  In  general,  this 
resistance  is  somewhat  higher  in 
npn  transistors  than  in  the  pnp 
type. 

Due  to  the  recombinations  in  the 
base  region  the  collector  current 
changes  are  less  then  the  emitter 
current  changes  so  that  the  alpha 
of  the  npn  transator,  as  for  any 
junction  transistor,  is  always  less 
than  one.  This  failure  of  t„  the  a-c 
component  of  collector  current,  to 
equal  t„  this  a-c  component  of 
emitter  current  represents  a  cur¬ 
rent  loss.  However,  it  is  more  than 
compensated  for  by  the  substantial 
resistance  gain  possible.  Values 
can  be  given  to  illustrate  this  fact 
both  for  the  pnp  and  npn  types  and 
to  afford  a  comparison  with  the 
point-contact  transistor. 

Typical  Values 

Typical  ranges  for  alpha  are: 
point-contact  types,  2.0  to  2.6 ; 
junction  types,  0.96  to  0.99.  These 
figures  indicate  how  the  point-con¬ 
tact  type  affords  a  current  gain  and 
the  junction  type  a  current  loss. 
Tsrpical  values  of  emitter-to-base 
resistance,  Va,  and  collector-to-base 
resistance,  r^,  for  the  point-contact 
type  have  already  been  given  as  300 
and  18,000  ohms.  These  values 
should  be  compared  with  the  cor¬ 
responding  values  of  600  ohms  and 
1,000,000  ohms  for  the  junction 
types. 

Mention  has  already  been  made 
that  the  voltage  gain  of  the  tran¬ 
sistor  is  the  product  of  the  current 
gain  by  the  resistance  gain.*  It 
follows  that  the  voltage  gain  of 
2.6  X  18,000/300  =  160  for  the 
point-contact  type  must  be  com¬ 
pared  with  0.96  X  1,000,000/600  = 
1,900  for  the  junction  types. 

Thus  substantial  voltage  gains 
are  feasible  with  the  junction 
transistor  especially  since  npn 
junction  transistors  have  been 
made  which  showed  a  coUector-to- 
base  resistance  of  10  megohms. 
Certainly  the  potentialities  for 
large  voltage  and  power  gains  ap¬ 
pear  to  rest  more  with  the  junction 
types  than  with  the  point-contact 
types.  At  the  present  time  the 
point-contact  types  enjoy  a 
superiority  over  the  junction  types 
mostly  in  the  matter  of  frequency 
response  and  in  their  suitability  for 
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switching  applications. 

So  far  most  commercial  npn 
junction  transistors  have  been 
made  by  the  grown-junction 
method*  in  contradistinction  to  the 
diffusion  method  commonly  used 
for  pnp  units. 

P-Layer  Formation 

The  preparation  of  the  ger¬ 
manium  up  to  the  pulling  stage  is 
common  to  the  construction  of  the 
pnp  and  npn  units.  For  npn  units, 
in  the  pulling  process,  a  p  layer  is 
formed  perpendicular  to  the  long 
or  pulling  axis  of  the  single  crystal. 
This  is  done  by  dropping  into  the 
melt  a  small  bit  of  p-forming  tri- 
valent  impurity  such  as  gallium  or 
indium.  Refer  to  Fig.  5.  The  p- 
forming  impurity  rapidly  diffuses 
throughout  the  melt  due  to  thermal 
currents  and  the  agitation  of  the 
bath  resulting  from  the  rotational 
motion  superimposed  on  the 
vertical  pulling  motion. 

As  the  crystal  is  pulled  up,  a  p 
layer  adheres  to  the  crystal.  After  a 
carefully  controlled  time,  an  n- 
forming  pentavalent  impurity  such 
as  arsenic  is  added  in  a  controlled 
amount,  returning  the  bath  to  its 
predominantly  n-type  character. 

An  interesting  phenomenon 
which  occurs  in  this  process  is  that 
in  the  conversion  from  n  to  p  and 
p  to  n  types,  the  melt  goes  through 
what  may  be  described  as  a  zero 
hole-electron  pair  stage,  wherein 
the  effect  of  the  trivalent  and 
pentavalent  impurities  cancel  and 
at  one  instant  the  net  number  of 


carriers  may  be  zero.  Because  of 
the  constant  addition  of  impurities, 
however,  it  should  be  clear  that  in 
practice  more  than  one  such  npn 
sandwich  may  not  be  feasible  be¬ 
fore  stopping  the  operation. 

While  this  process  may  not  ap¬ 
pear  to  provide  particularly  close 
control  of  the  width  of  the  p  layer, 
nonetheless  excellent  npn  junctions 
can  be  formed.  In  general,  the 
grown  junction  method  produces 
p-n  junctions  which  have  electrical 
characteristics  comparable  to  those 
produced  by  the  diffusion  method. 
By  careful  control  as  the  single 
crystal  is  slowly  pulled  upward,  a 
suitably  thin  region  of  the  crystal 
is  obtained  as  p  type,  and  the 
proper  npn  sandwich  is  formed, 
with  a  barrier  layer  of  about  1  mil 
wide. 

The  ingot  resulting  from  this 
process  is  then  cut  into  slabs  at 
right  angles  to  the  long  axis  of  the 
crystal,  each  slab  being  about  the 
size  of  a  half  dollar  and  about  a 
fourth  as  thin.  Thereafter,  the 
slabs  are  diced  into  suitable  sizes 
for  the  transistor,  each  pellet  being 
about  0.100  inch  long,  with  a  cross 
section  about  SO  mils  on  a  side. 
Each  pellet  is  a  true  germanium 
sandwich  of  n  material  on  the  out¬ 
side  and  p  material  between.  Con¬ 
siderable  skill  and  craftmanship 
are  needed  to  locate  the  actual  p 
region  and  to  weld  a  fine  connect¬ 
ing  wire  to  it. 

Generally  speaking,  the  junction 
transistors  are  inferior  to  point- 
contact  transistors  in  the  matter  of 


frequency  response  due  to  the 
larger  inherent  capacitance  of  the 
junction  units  and  to  the  longer 
transit  time.  Nonetheless,  junction 
units  have  been  made  which  ex¬ 
hibit  a  frequency  response  very 
favorably  comparable  with  that  of 
point-contact  units.  The  record  for 
frequency  response,  of  the  order 
of  300  me,  is  still  held,  however,  by 
the  point-contact  unit. 

Two  Methods 

There  have  been  discussed  thus 
far  two  principal  methods  for  con¬ 
struction  of  junction  transistors: 
the  diffusion  method  commonly 
used  to  make  pnp  transistors,  and 
the  grown-junction  method  usually 
used  to  make  npn  transistors.  It 
must  not  be  inferred  that  these  are 
the  only  two  methods  presently 
known  for  the  construction  of 
these  two  types.  The  diffused 
junction  technique  can  be  used  to 
create  npn  units,  and  the  grown- 
junction  technique  is  quite  feasible 
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for  the  construction  of  pnp  units. 
At  present,  the  most  common  tech¬ 
niques  are  the  ones  first  described 
— diffusion  for  pnp,  and  grown- 
junction  for  the  npn.  The  metal¬ 
lurgy  of  the  techniques  for  both 
processes,  as  applied  to  both  tran¬ 
sistor  junction  types,  must  still  be 
considered  to  be  in  a  state  of  de¬ 
velopment,  and  there  is  room  for 
important  improvements  in  this 
field. 


Rate-Grown  Junctions 

A  new  technique,  announced 
quite  recently,  for  the  manufacture 
of  junction  transistors,  is  the  so- 
called  rate-grown  junction.*  It  is 
based  on  the  following  three  signifi- 
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cant  aspects  of  the  metallurery: 

(1)  Most  impurities  in  ger¬ 
manium,  except  boron  and  silicon, 
prefer  the  liquid  phase  rather  than 
the  solid  state.  Stated  differently, 
at  the  border  between  a  solid  and 
molten  region,  the  atoms  of  most  of 
the  impurities  tend  toward  the 
molten  region,  or  are  more  soluble 
in  the  melt  than  in  the  solid. 

(2)  The  extent  to  which  the  im¬ 
purities  are  soluble  in  the  solid,  or 
the  solubility,  varies  with  the  rate 
at  which  the  germanium  crystal 
grows  during  the  crystal  pulling  or 
creation  process.  Solid-phase  solu¬ 
bility  of  impurities  in  monocrystal¬ 
line  germanium  increases  with  the 
rate  of  growth  of  the  germanium 
crystal.  This  is  particularly  true  for 
antimony  although  it  is  not  true  for 
trivalent  impurities  such  as  gallium 
and  indium. 

(3)  For  gallium  or  indium, 
which  are  trivalent,  p-forming  im¬ 
purities,  the  solubility  in  the  solid 
phase  is  very  nearly  independent 
of  the  rate  of  growth  of  the  crystal. 

These  unusual  characteristics  of 
the  crystal  growth  process  are 
utilized  to  make  alternate  p  and  n 
regions  in  the  rate-grown-junction 
method.  When  the  crystal  growth 
rate  is  small,  the  solubility  of  the 
n-forming  impurities,  such  as  an¬ 
timony,  in  the  germanium  is  small, 
but  the  solubility  of  the  p-forming 
impurities,  gallium  and  indium,  is 
constant  and  relatively  large. 
Hence,  more  p-forming  impurities 
enter  the  solid  phase  and  a  p  region 
results. 

When  the  crystal  growth  rate  is 


large,  the  solubility  of  the  penta- 
valent,  n-forming  impurity  anti¬ 
mony  in  the  solid  phase,  is  large 
compared  to  the  constant  solubility 
of  the  Ga  or  In,  and  the  majority 
carriers  will  be  n  type.  By  cycling 
the  crystal  growth  rate,  alternate 
regions  of  n  and  p-type  germanium 
can  be  formed.  Excellent  npn  and 
pnp  units  have  been  made  in  this 
way;  however,  the  method  is  at  a 
very  early  stage  and  considerable 
improvement  in  technique  must  be 
effected  before  the  process  becomes 
an  established  art  in  the  manufac¬ 
ture  of  junction  transistors. 

Transistor  Tetrode 

There  has  recently  been  an¬ 
nounced*  a  four-terminal  tran¬ 
sistor  which  represents  a  modifica¬ 
tion  of  the  npn  junction  unit.  While 
complete  information  on  this  new 
addition  to  the  transistor  family 
is  still  not  available,  the  e.ssentials 
of  the  modification  can  be  de¬ 
scribed, 

A  second  ohmic  contact  is  made 
to  the  base  region  on  the  face  of 
the  far  opposite  that  used  for  the 
normal  base  contact,  as  shown  in 
Fig.  6.  A  bias  is  applied  to  the 
second  base  terminal,  (6,),  making 
it  negative  with  respect  to  the  base 
terminal  6,.  This  bias  is  large  com¬ 
pared  to  the  emitter-to-ft,  bias.  The 
theory  of  operation  of  the  npn 
transistor  states  that  electrons 
from  the  emitter  n  region  cross 
over  into  the  center  p  region  due  to 
the  flattening  of  the  potential  hill 
between  the  emitter  n  and  the  base 
p  regions. 


For  example,  assume  that  the 
applied  forward  bias  potential  is 
approximately  0.1  volt,  battery 
As  the  figure  shows,  a  bias  of  ap¬ 
proximately  6  volts  is  applied  to  the 
upper  base  terminal  b,,  and  along 
the  edge  of  the  p  region,  near  the 
emitter  side,  a  potential  gradient 
from  —6  V  to  0  exists,  from  top  to 
bottom.  The  p  region  may  be  con¬ 
sidered  a  .continuous  resistor,  and 
along  this  resistor  will  exist  an 
(assumed)  uniform  drop. 

Electrons  from  the  base  will 
arrive  at  the  emitter-base  barrier 
at  a  pressure  or  potential  of  -'0.1 
volt,  approximately.  The  significant 
point  then,  is  that  only  those  elec¬ 
trons  which  arrive  at  the  emitter- 
base  junction  far  enough  down  so 
that  their  —0,1  potential  is  nega¬ 
tive  with  respect  to  the  potential 
level  of  the  gradient  as  determined 
by  resistor  R,  will  get  across.  For 
such  electrons,  the  effective  poten¬ 
tial  hill  is  flattened.  Electrons  near 
the  top  of  the  bar,  arriving  at  the 
barrier  with  a  potential  of  —0.1  v, 
encounter  a  gradient  level  of  al¬ 
most  — 6  volts,  and  for  them  the 
potential  hill  is  in  essence  raised. 
Few,  if  any,  will  get  across. 

The  net  effect  then  is  to  render 
impassable  the  portion  of  the 
barrier  shaded  in  the  figure,  and  to 
restrict  the  lines  of  current  flow 
through  the  p  layer  to  the  region 
near  b,  as  shown.  The  same  effect 
is  obtained  by  imagining  that  the 
negative  electric  field  effectively 
forces  the  current  stream  lines  of 
electrons  down  toward  the  lower 
region  as  indicated. 

The  circuit  effects  obtained  by 
this  technique  include  improved 
voltage  gain  at  higher  frequencies, 
and  a  lower  collector  capacitance. 
In  practice,  the  p  region  for  these 
units  is  also  made  somewhat 
narrower  than  is  the  practice  for 
npn  units,  and  this  further  im¬ 
proves  the  frequency  response  by 
reducing  the  transit  time. 

A  parameter  to  be  introduced  in 
a  subsequent  article,  the  base  resis¬ 
tance.  n,  is  much  decreased  by  the 
tetrode  principle.  A  decrease  in 
base  resistance  produces  the  im¬ 
proved  voltage  gain  frequency  re¬ 
sponse  and  reduced  positive  feed¬ 
back. 

The  base  resistance,  for  the 
junction  units,  may  be  thought  of 


FIG.  6 — TtansiBiot  tstrod*  opcrotioa  dapandi  on  oddod  Hold  tuppliod  by  battory 
coanoctod  to  lida  of  boso  oppoaito  usual  baso  coBaoction.  Addod  Hold  bunchos 
•loctrona  in  omitlsr  roqion.  Equivoloat  bottorios  sbaulato  potoatial  hills,  and  rosls- 
toncs  ff  rsprssonts  uniform  Toltags  dividor  within  baso  rogion  from  top  to  bottom 
of  gormonium  bar 
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FIG.  7 — Simpliilad  diagram  show*  oporation  oi  pnpn  hook  transistor.  Currant  gains 
of  mora  thon  20  haaa  baan  axhlbitad  by  this  typa 


as  the  equivalent  resistance  intro¬ 
duced  into  the  external  circuit  by 
virtue  of  the  motion  of  carriers 
thru  the  base  region  on  their  way 
to  and  from  the  emitter  and  col¬ 
lector  barriers.  The  transistor 
tetrode  is  not  yet  available  com¬ 
mercially. 

P-N  Hook  Transistor 

Another  special  tyjie  of  tran¬ 
sistor*  which  holds  forth  great 
promise  for  important  current 
gains  and  efficient  amplification,  is 
the  pnpn  type  of  junction  tran¬ 
sistor.  A  conventional  pnp  tran¬ 
sistor,  with  the  collector  region  re¬ 
placed  by  a  p-n  junction,  may  be 
operated  in  such  a  way  that  a  hook¬ 
shaped  potential  hill  is  created  at 
the  final  junction;  hence  the  name 
p-n  hook. 

The  essentials  of  the  mechanical 
construction  are  illustrated  in  Fig. 
7,  but  it  is  to  be  noted  that  the 
central  n  and  p  regions  are  quite 
narrow’.  The  device  will  not  operate 
satisfactorily  if  the  central  p 
region  is  too  wide. 

The  theory  of  operation  is  based 
on  the  fact  that  holes  which  are  the 
carriers  in  the  left-hand  pnp  region, 
on  arriving  at  potential  hill  No.  ,3, 
encounter  the  positive  field  of  the 
right-hand  w-region  donors,  and 
are  trapped,  that  is,  their  further 
travel  is  impeded.  The  accumulation 
of  holes  at  the  barrier  creates  a 
positive  space  charge  which  tends 
to  annihilate  the  effect  of  potential 
hill  No.  3.  Electrons  from  the  col¬ 
lector,  passing  through  the  right- 
hand  n  region  would  ordinarily 
find  a  high-resistance  path  due  to 
the  array  of  acceptors  in  the  cen¬ 
tral  p  region  at  the  right-hand 
barrier. 

The  effect  of  the  holes  accu¬ 
mulating  at  potential  hill  No.  3 
is  to  decrease  this  negative  field 
.at  the  barrier,  and  electrons  from 
the  collector  are  enabled  to  cross 
this  barrier  into  the  central  p 
region. 

Since  these  electrons  must  travel 
through  the  p  region  mainly  by 
diffusion,  it  must  be  made  very 
thin  or  narrow  to  prevent  excessive 
recombinations.  Note  that  in  the 
overall  system  one  recombination 
process  is  already  going  on  as  the 
holes  from  the  left-hand  p  region 
moves  through  the  central  n  region. 


and  this  recombination  introduces 
its  own  loss.  Electrons  which  sur¬ 
vive  the  trip  through  the  central  p 
region  easily  slide  down  potential 
hill  No.  2,  enter  the  central  region 
which  is  the  n  base,  and  complete 
the  circuit. 

Thus  the  holes  allowed  to  take 
part  in  the  left-hand  pnp  arrange¬ 
ment  and  as  modulated  by  an  a-c 
input  signal,  control  a  much  en¬ 
hanced  electron  current  due  to  the 
positive  space  charge,  and  very 
appreciable  current  gains  are 
possible. 

Although  junction  transistors 
have  a  current  gain  or  alpha  less 
than  unity,  the  current  gain  of 
junction  transistors  employing  the 
hook  principle  may  be  greater  than 
unity.  Current  gains  of  20  and 
greater  have  been  reported. 

Phoiotransistor 

An  important  member  of  the 
transistor  family  is  the  phototran¬ 
sistor.’  While  the  physical  construc¬ 
tion  is  that  of  a  p-n  diode,  the  de¬ 
vice  is  considered  to  belong  to  the 
transistor  category  because  light 
performs  a  function  analogous  to 
the  emitter. 

The  theory  of  operation  is  based 
on  the  ability  of  light  to  impart 
enough  energy  to  electrons  in 
valence  bonds  to  raise  them  to  the 
conduction  band.  The  disruption  of 
the  valence  bonds  increases  the 
available  electron  and  hole  supply, 
and  these  act  as  current  carriers  to 
decrease  the  resistivity.  Thus,  when 
light  shines  on  the  junction,  a 
marked  decrease  in  the  resistance 
is  observed,  or,  for  constant  im¬ 
pressed  voltage,  a  marked  increase 
in  current. 

Phototransistors  at  present  are 
commercially  available  in  limited 


quantities.  They  are  extremely 
practical  in  that  large  voltage 
swings  are  attainable  and  they  are 
small  in  size  and  weight. 

A  phototransistor  need  not  be  a 
junction  unit — practical  photo¬ 
transistors  may  be  made  using 
point-contact  principles  as  w'ell. 

Summary 

The  salient  points  of  this  article 
are: 

(1)  Holes  are  the  curre-  .  ar- 
riers  in  the  pnp  translate  -rd 
electrons  in  the  npn  transistoi 

(2)  Junction  transistors  are 
capable  of  very  high  orders  of  volt¬ 
age  and  power  gain  compared  to  the 
point-contact  units. 

(3)  The  transistor  industry  is  at 
present  in  need  of  improved  metal¬ 
lurgical  processes  for  the  construc¬ 
tion  of  p-n  junctions  and  the  pro¬ 
cessing  of  germanium  (and  silicon) 
in  general. 

(4)  Special  transistors  such  as 
the  pnpn  and  phototransiators  are 
examples  of  the  steadily-growing 
list  of  semiconductor  devices  with 
properties  unusually  attractive  for 
commercial  applications. 
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How  To  Measure 

Low-Level  R-F  Signals 


Crosig-correlation  system  is  useful  in  detecting  and  measuring  low-level  r-f  radiation 
despite  high  ambient  noise  level.  Technique  can  be  applied  to  measure  attenuation  of  r-f 
filters  and  check  effectiveness  of  shielding  or  other  radiation  suppression  measures 

By  KENNETH  E.  MORTENSON 

Electrical  EngineerinQ  Department 
Renaaelaer  Polytechnic  Inatitute 
Troy,  New  York 


Radio-frequency  measurement 
is  often  complicated  by  poor 
signal-to-noise  ratio  of  the  signal 
to  be  measured.  This  can  occur 
when  a  signal  generator  and  re¬ 
ceiver  are  used  to  measure  the  at¬ 
tenuation  of  r-f  filters.  The  output 
of  the  filter  may  be  too  small  com¬ 
pared  to  receiver  noise  to  detect  let 
alone  measure.  Another  example 
might  be  measurement  of  radiation 
from  shielded  oscillators,  amplifiers, 
cables  and  other  equipment  where 
atmospheric  noise  or  interfering 
signals  prevent  detection  of  the  ra¬ 
diation.  Measurement  of  a  signal 
with  poor  signal-to-noise  ratio  can 
be  accomplished  using  a  simple 
correlation  technique. 

Cross-Correlation 

The  signal  to  be  measured  can 
have  a  poor  signal-to-noise  ratio, 
but  a  second  signal  having  a  good 
signal-to-noise  ratio  must  be  avail¬ 
able.  These  signals  must  originate 
from  the  same  source  (Fig.  1).  The 


original  source  would  be  a  signal 
generator  for  filter  measurements 
or  the  driving  source  for  radiation 
measurements.  The  transfer  med¬ 
ium  would  be  either  the  filter  to  be 
measured  or  the  radiating  system 
and  appropriate  pickup.  Both  the 
direct  and  indirect  signals  go  into 
the  measuring  device  or  cross 
correlator. 

Correlation  System 

Consider  the  system  shown  in 
Fig.  2.  Two  coherent  sine-wave  sig¬ 
nals  enter  separate  channels  of 
amplification.  Both  channels  are 
superheterodyne  receivers  served 
by  a  common  local  oscillator.  Suffi¬ 
cient  amplification  is  provided  such 
that  the  signals  cause  appreciable 
deflection  of  an  oscilloscope  beam. 
A  straight  diagonal  line  will  be  ob¬ 
served  on  the  scope  provided  the 
two  signals  are  adjusted  to  the  same 
amplitude  and  put  in  phase  by  the 
delay  circuits.  If  noise  is  present 
on  the  indirect  signal,  it  •will  appear 


as  random  light  traces  expanding 
in  the  horizontal  direction  an 
amount  depending  upon  its  ampli¬ 
tude.  Such  a  response  is  illustrated 
in  Fig.  2.  By  proper  adjustment  of 
the  scope-beam  intensity  control,  it 
is  generally  possible  to  eliminate 
entirely  the  noise  traces  leaving 
only  the  straight  line  of  correlated 
response. 

The  indirect  signal  can  be  re¬ 
placed  by  a  calibrated  sine-wave  and 
a  direct  comparison  made  on  the 
screen  to  determine  the  input  mag¬ 
nitude  of  the  indirect  signal.  The 
calibrating  signal  must  either  be 
derived  from  the  original  sine-wave 
source  or  synchronized  with  it. 

If  receiver  noise  is  not  the  limita¬ 
tion,  another  measurement  tech¬ 
nique  is  to  remove  both  the  direct 
and  indirect  signals  after  having 
noted  the  peak  horizontal  deflec¬ 
tion  caused  by  the  indirect  signal, 
exclusive  of  noise.  Then  cause  an 
equal  deflection  by  a  sine-wave, 
properly  tuned  and  calibrated,  in-' 
jected  into  the  input  circuit  of  the 
indirect  channel.  This  method  does 
not  require  a  calibrating  signal 
originating  at  the  same  source  as 
the  original  signal. 

Filter  Attenuation 

In  a  setup  for  measuring  filter 
attenuation,  the  signal  generator 
has  a  calibrated  output  of  100,000 
uiv  maximum  and  an  uncaiibrated 
one-volt  output.  The  receiver  has 
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FIG.  1 — Basic  components  ot  a  cross-correlation  system 
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FIG.  2 — Twin-chonn*!  tuperhat  and  crt  otcilloacop*  provid*  on*-to«iM  LbMOjoiia  pottnrn  to  d*t*ct  and  mnatura  tiqnals  with  poor  signal- 

to-nolM  ratio 


an  equivalent  input  noise  level  of 
1  |iv  at  maximum  gain  and  the  ftlter 
has  a  nominal  attenuation  of  120 
db.  Even  using  the  maximum  cali¬ 
brated  output  of  the  signal  gener¬ 
ator,  an  output  signal-to-noise  ratio 
of  one  tenth  would  exist.  Under 
these  conditions  no  comparison 
could  normally  be  made. 

Measurement 

Using  cross-correlation  measure¬ 
ment  can  be  made,  however.  With 
both  receiver  channels  tuned  to  the 
signal-generator  frequency,  the  out¬ 
put  from  the  filter  is  fed  into  one 
channel  while  the  uncalibrated  out¬ 
put  of  the  signal  generator  is  fed 
into  the  other.  An  ellipse  superim¬ 
posed  on  light,  random  noise  traces 
will  appear  on  the  scope.  By  ad¬ 
justing  the  gain  and  the  delay 
circuits  of  each  channel,  a  straight 
diagonal  line  will  be  obtained.  In 
general  it  will  be  possible  to 
eliminate  large  amplitude  noise 
traces  by  adjustment  of  the  inten¬ 
sity  control.  Measurement  is  made 
by  substituting  the  calibrated  out¬ 
put  of  the  signal  generator  for  the 
output  of  the  filter.  By  adjusting 
the  output  of  the  signal  generator 
and  readjusting  the  delay  circuits, 
the  same  screen  response  will  be 
obtained.  The  ratio  of  the  two 
signal-generator  readings,  input  to 
correlator  divided  by  input  to  filter, 
will  yield  the  measured  attenuation. 

The  primary  limitation  imposed 


by  signal-to-noise  ratio  depends 
upon  the  dynamic  range  of  the  amp¬ 
lifiers  and  the  deflection  system  of 
the  cathode-ray  tube.  A  signal-to- 
noise  ratio  of  l-to-20  for  the  in¬ 
direct  signal  has  been  observed  di¬ 
rectly  on  the  screen,  and  if  the  noise 
traces  are  allowed  to  go  beyond  the 
limits  of  the  screen,  much  smaller 
signal-to-noise  ratios  can  be 
handled. 

Overdriving  the  amplifier  with 
noise  can  block  it.  resulting  in  no 
output.  However,  it  should  be  pos¬ 
sible  to  use  limiting  action  in  the 
indirect  signal  channel  to  prevent 
such  overloading. 

Other  Aspects 

The  direct  signal  will  usually  be 
considerably  greater  than  the  indi¬ 
rect  signal  at  the  input  terminals 
of  the  amplifiers.  Thus  the  direct- 
signal  channel  can  be  operated  at 
such  a  level  that  amplifier  noise  will 
be  negligible  compared  to  the  sig¬ 
nal.  If  the  direct-signal  amplifier 
should  be  overdriven  even  with 
minimum  gain,  a  frequency-insen¬ 
sitive  attenuator  should  be  used  be¬ 
fore  the  input  stage  of  the  channel. 
Should  the  direct-signal  input  be 
at  such  a  low  level  that  amplifier 
noise  is  appreciable,  the  detecting 
.system  will  still  function  properly. 
However,  instead  of  having  light 
noise  traces  expanding  in  the  hori¬ 
zontal  direction  only,  an  entire 
rectangle  will  be  filled.  But  in  the 


center  will  still  remain  the  straight- 
line  response.  Thus,  noise  can  be 
present  in  both  the  direct  and  indi¬ 
rect  channels  if  there  is  no  correla¬ 
tion  between  the  noise. 

Receiver  Channels 

Maximum  receiver-output  fre¬ 
quency  should  not  exceed  30  me.  If 
the  input  frequency  to  the  ampli¬ 
fiers  is  very  high,  it  may  be  neces- 
,  sary  to  use  two  intermediate  fre¬ 
quencies  to  obtain  a  suitable  output 
frequency  for  deflection  of  the  crt 
beam.  Two  such  frequency  transla¬ 
tions  may  also  be  required  if  the 
input  level  is  particularly  low  and 
sufficient  gain  can  not  be  provided 
at  one  intermediate  frequency  with¬ 
out  introducing  amplifier-stability 
problems.  For  every  .  frequency 
translation  introduced,  a  common 
local  oscillator  must  be  employed. 
The  amplification  required  will  de¬ 
pend  upon  the  signal  input  levels 
and  the  voltages  needed  for  full  de¬ 
flection.  However,  it  is  usually  de¬ 
sirable  to  incorporate  enough  fre¬ 
quency  selective  stages  to  minimize 
the  background  noise. 

The  author  wishes  to  thank 
T.  Martin  for  his  assistance  in 
carrying  out  the  experimental  work 
and  H.  Harris  and  V.  Babits  for 
their  critical  review  of  the  paper. 
Coles  Laboratory  of  the  Signal 
Corps  sponsored  the  research  con¬ 
tract  under  which  this  technique 
was  developed. 
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Optical  Feedback  for 

Poor  stability  of  the  phototube  is  corrected  by  feeding  back  out-of-phase  current  through 
amplifier.  Resultant  reduction  of  light  from  compensating  glow  lamp  in  collimator  can¬ 
cels  original  measured  increase  in  light,  effecting  negative  feedback.  Improvement 

in  stability  does  not  sacrifice  sensitivity 


For  low-level  photometry/'* 
multiplier  phototubes  offer 
many  advantages  to  the  electronics 
designer.  They  have  high  photo¬ 
metric  sensitivity  (as  much  as  800 
amperes  per  lumen)  are  small  in 
size  (about  5  cu  in.),  draw  little 
power  (about  1.5  w.  maximum), 
and  have  long  service  life. 

Unfortunately,  the  phototubes 
currently  available  exhibit  serious 
defects*'*-*.  These  faults  seem  to  be 
characteristic  of  electron  multi¬ 
plier  devices,  and  therefore  not 
likely  to  be  eliminated  in  the  near 
future  by  improved  manufacturing 
techniques  or  design  elaboration. 
The  defects  may  be  divided  into  two 
categories : 

(1)  Large  random  variations  in 
sensitivity,  including  severe  short- 
time  fatigue. 

(2)  A  great  dependence  of  the 
sensitivity-  on  the  dynode  voltage. 
The  sensitivity  of  the  type  931- A 
photomultiplier  varies  roughly  as 
the  6.5th  power  of  the  dynode  volt¬ 
age.  An  economical  and  straight¬ 
forward  method  for  rendering  neg¬ 
ligible  both  of  these  defects  by 
applying  a  novel  form  of  negative 
feedback  is  described  below. 

Optical  Feedback 

In  the  proposed  method,  the  feed¬ 
back  signal  is  introduced  optically. 
The  effect  of  this  technique  is  to 
substitute  the  relatively  high  photo¬ 
electric  stability  of  a  conventional 
glow  lamp  for  the  poor  stability  of 
the  multiplier  phototube.  Feedback 
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has  been  used  before  to  stabilize  the 
phototube  against  dynode  voltage 
changes  by  applying  the  correcting 
signal  effectively  in  series  with  the 
dynode  supply.*  This  technique  in¬ 
volves  the  use  of  well-regulated  and 
carefully  adjusted  power  supplies, 
and  results  in  a  logarithmic  output 
characteristic,  which  is  sometimes 
useful  but  often  undesirable.  The 
arrangement  to  be  described  com¬ 
pensates  effectively  for  wide  varia¬ 
tions  in  both  dynode  voltage  and 
tube  sensiti-vity,  while  maintaining 
a  linear  output  characteristic  and 
high  overall  sensitivity. 

System  Description 

Figure  1  shows  a  photometer  in 
which  a  multiplier  phototube,  cur- 
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rent  amplifier,  feedback  light  source 
and  light  collimator  have  been  ar¬ 
ranged  in  a  closed  loop  configura¬ 
tion.  The  phototube  and  current 
amplifier  constitute  the  forward 
portion  of  the  loop,  the  latter  serv¬ 
ing  to  amplify  further  the  current 
output  signals  of  the  tube.  The 
feedback  light  source  comprises  the 
feedback  portion  of  the  loop  and  the 
light  collimator  serves  as  the  com¬ 
parator,  or  error-detecting  element. 
The  operation  of  the  closed-loop 
photometer  is  most  readily  de¬ 
scribed  by  listing  a  sequence  of 
events  following  a  change  in  meas¬ 
ured  light  intensity.  This  sequence 
is  as  follows: 

(1)  An  increase  in  input  light 
intensity  produces  an  increase  in 
photomultiplier  tube  output. 

(2)  This  positive  current  change 
is  applied  to  the  input  of  the  cur¬ 
rent  amplifier,  which  has  an  odd 
number  of  phase-inverting  stages. 
The  resultant  output  current  change 
is  much  larger  than  the  input  sig¬ 
nal,  and  is  inverted  in  phase.  The 
effect  is  therefore  that  of  a  decrease 
in  instantaneous  amplifier  output 
current. 

(3)  The  decrease  in  current  is 
applied  to  the  feedback  light  source, 
causing  a  reduction  in  instantane¬ 
ous  feedback  light  output. 

(4)  The  reduction  in  feedback 
light  output  appearing  at  the  light 
collimator  tends  to  cancel  the  orig¬ 
inal  increase  in  measured  light  in¬ 
tensity,  thereby  effecting  negative 
feedback. 

More  quantitatively,  the  system 
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FIG.  2 — Multiplier  phototube,  left,  and  current  ampliiier  used  to  Ineert  phase  and  control  qlow  lamp 


may  oe  described  as  follows: 
Let 


Xif  —  measured  light  intensity  in  lumens 
feedback  light  intensity  in  lumens 
\i  x  collimator  output  light  intensity  in 
lumens 

IpT  =  phototube  output  current  in 
amperes 

lo  ^  amplifier  output  current  in  amperes 
Then  the  four  essential  elements  of 
the  closed-loop  photometer  can  be 
characterized  by  the  following  con¬ 
stants  : 


Light  collimator: 

Xr  “  k|Xir  +  k*X/  (1) 

where 

Jti  and  kt  represent  the  attenuations 
of  the  optical  system,  including  the 
collimator 

Photo-tube: Sensitivity  5  “ 
in  amperes  per  lumen 

(2) 

Current  Amplifier: 


Current  gain  —  |  /T]  —  -r-j —  (3) 

Light  Source: 

Transformation  ratio  R  * 

A/o 

in  lumens  per  ampere  (4) 

Thus,  for  changes  of  input  intensity 
within  the  linear  operating  region 
of  the  photometer 

A/o- -IJCIA/m-- -|fir|SAX<  (8) 
and  AX<  x  ki  AXj#  k%  AXr 

X  ki  A  Xir  -j-  kt  X  ^o  (6) 


F'rom  Eq.  5  and  6 

-\K\SkxjL^,^ 

l+lAfSktA  ' 

The  exact  analogy  between  this 
system  and  conventional  feedback 
circuits  is  more  readily  seen  if  we 
let 

Then,  if  S'  is  overall  sensitivity  of 
the  feedback  photometer,  in  amp¬ 
eres  per  lumen, 

X  X  ~ 

aXjt  I  +  mP 

Here,  i*.  represents  the  effective 
forward  gain  of  the  system,  in 
amperes  per  lumen,  while  repre¬ 
sents  the  transfer  function  of  the 
feedback  loop,  in  lumens  per 
ampere. 

It  is  apparent  that  if  |i.)3>>l, 
we  can  write 


an  expression  independent  of  varia¬ 
tion  in  |i^|  and  S.  Thus,  for  suffi¬ 
ciently  high  values  of  the 
parameters  1X1,5,  fci,  and  kt,  the 
sensitivity  of  the  feedback  photo¬ 
meter  can  be  made  arbitrarily  high 
and  arbitrarily  independent  of ' 


phototube  and  amplifier  variations. 
The  only  theoretical  system  restric¬ 
tions  are  an  upper  limit  on  sensitiv¬ 
ity  provided  by  inherent  system 
noise;  and  limiting  stability  equal 
to  that  of  the  feedback  light  source. 

To  eliminate  the  zero-balance 
problem  common  to  d-c  amplifiers, 
it  is  best  to  confine  the  photometer 
to  measurement  of  changing  values 
of  light.  This  is  easily  carried  out 
by  various  conventional  means,  de¬ 
pending  on  the  application.  Two 
such  means  are  the  use  of  strobo¬ 
scopic  illumination  in  applications 
in  which  the  quantity  measured  is  a 
reflected  light,  and  the  use  of  a 
mechanical  light  chopper  whenever 
the  output  of  a  luminous  source  is 
to  be  measured. 

Experimental  Results 

The  theoretical  results  derived 
above  were  verified  in  practice  by  a 
photometer*  constructed  along  the 
lines  indicated  in  Fig.  1.  A  type 
931-A  multiplier  phototube  was 
used  as  being  representative  of 
phototubes  employed  in  the  field. 
The  circuit  configuration  was  the 
conventional  one  shown  in  Fig.  2. 
A  type  AR-1  argon  glow  lamp  was 
selected  for  the  feedback  light 
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terms  of  light  pulse  amplitude 
directly.  The  consistency  of  results 
obtained  was  more  than  ample  to 
justify  this  method  of  measure¬ 
ment. 

The  results  of  principal  interest 
are  shown  graphically  in  Fig.  4, 
which  illustrates  the  great  reduc¬ 
tion  in  dependence  of  photometer 
sensitivity  on  dynode  voltage  when 
the  feedback  loop  is  closed.  In  par¬ 
ticular,  note  that  for  dynode  volt¬ 
ages  above  900  volts,  the  relative 
change  of  sensitivity  for  a  change 
in  dynode  voltage  is  negligibly 
small.  This  condition  is  to  be  con¬ 
trasted  with  an  average  open-loop 
relative  change  of  some  700  per¬ 
cent! 


source  because  its  light  output  is 
reasonably  linear  with  current  in¬ 
put,  and  its  output  range  and  spec¬ 
trum  are  compatible  with  the  981-A 
characteristics. 


Light  Collimator 

A  semitransparent  mirror  of  ap¬ 
proximately  equal  transmission  and 
reflection  characteristics  was  em¬ 
ployed  as  the  light  collimator.  The 
remainder  of  the  optical  system 
comprised  three  condensing  lenses, 
a  frosted  glass  filter  for  diffusion, 
and  a  Wratten  2B  ultraviolet  block¬ 
ing  filter  arranged  as  in  Fig.  8.  The 
current  amplifier  schematic  is 
shown  at  the  right  in  Fig.  2. 

In  addition  to  the  optical  system 
of  the  photometer  itself,  a  measured 
light  source  as  shown  in  Fig.  1  was 
provided.  This  light  source,  another 
type  AR-1  glow  lamp,  was  supplied 
with  current  pulses  of  variable 
amplitude  from  a  square-wave  gen¬ 
erator.  Its  controlled  output,  con¬ 
sisting  of  approximately  rectangu¬ 
lar  pulses  of  light,  was  measured  by 
the  photometer  during  test  runs. 

To  demonstrate  the  theoretical 
results  most  simply,  photometer 
sensitivity  measurements  were 
made  on  a  comparative  basis;  out¬ 
put  responses  were  compared  in 
terms  of  given  input  current  pulse 
amplitude  to  the  measured  light 
source  glow  lamp,  rather  than  in 


ClO5€0-l0OP 
ocptNOCNce  factor 


OYNOOC  SUPPLY  VOLTAGE  *N  VOLTS 


open-loop  sensitivity  was  much  less, 
while  the  closed-loop  sensitivity  was 
only  slightly  decreased. 

The  experimental  results  strik¬ 
ingly  illustrate  the  improvements  in 
stability  and  sensitivity  which  can 
be  realized  by  the  use  of  optical 
signal  feedback  in  multiplier  photo¬ 
tube  circuits.  In  general  practice, 
significant  improvement  can  be  ob¬ 
tained  economically.  A  small  ampli¬ 
fier  and  a  feedback  light  source  and 
optics  suffice  to  replace  the  poor 
stability  of  the  phototube  as  norm¬ 
ally  used  by  the  relatively  good 
stability  inherent  in  an  inexpensive 
glow  lamp,  sensitivity  being  in 
no  wise  sacrificed.  This  method 
seems  promising  for  many  low-level 
photometry  applications. 

The  results  described  in  this  arti¬ 
cle  were  obtained  during  work  on  a 
thesis  at  the  Polytechnic  Institute 
of  Brooklyn. 


Stability  Increase 

The  theoretical  increase  of  sta¬ 
bility  with  feedback  is  given  by  the 
factor 


I  +  ftfi 

The  curve  of  Fig.  4  is  in  excellent 
agreement  with  this  theoretical  in¬ 
crease  in  stability.  Furthermore, 
it  should  be  noted  that,  for  example, 
at  a  d}mode  supply  voltage  of  900 
volts,  the  closed-loop  sensitivity  was 
roughly  200  times  the  open-loop 
sensitivity  (owing  to  the  presence 
of  the  high-gain  current  amplifier) . 
This  factor  was  much  higher  at 
lower  dynode  voltages,  where  the 
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Designing 

Discone  Antennas 


Cross-sectional  area  of  the  antenna  can  be  minimized  for  a  given  bandwidth  and  matching 
to  a  50-ohm  transmission  line  can  be  optimized  for  a  given  cone  angle  without  introducing 
complexities  of  construction  or  feed,  using  experimental  data  recently  obtained 
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The  discone  antenna*-***  is  in¬ 
tended  primarily  for  vertical  po¬ 
larization  and,  like  a  vertical  dipole, 
gives  an  omnidirectional  pattern  in 
the  horizontal  plane.  The  discone’s 
most  distinctive  feature  is  its  sim¬ 
plicity  of  construction  and  feeding. 
Its  most  important  characteristic 
is  satisfactory  operation  over  a 
wide  band  of  frequencies. 

Kandoian*  has  given  dimensions 
for  two  discone  radiators  that  per¬ 
formed  satisfactorily  but  were  not 
necessarily  optimum.  Since  this  in¬ 
formation  was  published,  additional 
work  has  been  done  that  allows  the 
cross-sectional  area  of  the  antenna 
to  be  minimized  for  a  given  band¬ 
width  and  permits  the  match  to  a 
50-ohm  transmission  line  to  be  opti¬ 
mized  for  a  given  cone  angle.  This 
information  permits  the  most  effi¬ 
cient  design  for  a  particular  appli¬ 
cation  without  introducing  dimen¬ 
sions  that  must  be  held  to  close 
tolerances  or  complicating  in  any 
way  the  original  simplicity  of  con¬ 
struction  and  feeding. 

The  geometry  of  the  discone  is 
such  that  an  analytical  expression 
for  the  field  components  that  will 
satisfy  Maxwell’s  equations  is  in- 


Thls  work  waa  supported  in  part  by  con¬ 
tract  with  the  Bureau  of  Shipe,  Navy  Dept. 


volved  and,  so  far  as  is  known,  has 
not  been  obtained  in  a  useful  form. 

The  investigation  to  be  described 
was  experimental  in  nature.  It  is 
the  purpose  of  this  paper  to  sum¬ 
marize  the  work  in  such  a  manner 
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as  to  enable  the  designer  to  choose 
the  smallest  flare  angle  compatible 
with  bandwidth  requirements, 
choose  the  proper  disk  size  and  disk- 
to-cone  spacing  for  optimum  match 
to  a  50-ohm  line  and  predict  the 
free-space  radiation-pattern  char¬ 
acteristics. 

Impedance 

A  sketch  of  the  discone  radiator 
is  shown  in  Fig.  1.  The  following 
nomenclature  will  be  used 

=  cone  flare  angle  (total) 

L  =  cone  slant  height 
CuAi  —  maximum  cone  diameter 
CiiiM  =  minimum  cone  diameter 
D  =  disk  diameter 
S  =  disk-to-cone  spacing 

For  a  fixed  value  of  L,  ClftHi  ♦ 
and  frequency,  the  vswr  on  a  50- 
ohm  line  was  measured  for  various 
combinations  of  disk-to-cone  spac¬ 
ing  S  and  disk  diameter  D.  A  series 
of  such  measurements  allows  a 
value  of  S  and  D  to  be  chosen  that 
gives  the  best  match  over  the 
largest  range  of  frequencies.  This 
process  was  repeated  for  several 
values  of  <t>  and  the  results  obtained 
are  plotted  in  Fig.  2. 

Each  point  represents  an  opti¬ 
mum  value  of  disk  diameter  and 
disk-to-cone  spacing  for  a  given 
value  of  in  that  these  values 
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FIG.  4 — Standinq-waT*  ratio  voraua  Iro- 
quoncr  ior  MToral  dUcono  onqUa 


produce  the  best  match  to  a  60-ohm 
line  over  the  largest  frequency 
band.  These  measurements  were 
repeated  keeping  0  fixed  and  vary¬ 
ing  L  and  Cum  independently.  From 
these  data  it  was  determined  that 
the  optimum  values  of  D  and  S  are 
independent  of  L  and  Cm,«.  If  the 
data  shown  in  Fig.  2  are  averaged 
as  shown,  the  optimum  values  of  S 
and  D/Cukx  may  be  considered  to 
be  independent  of  0,  allowing  the 
following  simple  design  formulas  to 
be  written 

S  =  0.3  Chin 

D  —  0.7  Cmaz 

These  relations  are  independent 
of  L  and  0;  bandwidth  is  inversely 
proportional  to  Chin* 

Flan  Angle 

The  slant  height  is  a  function  of 
frequency.  For  all  values  of  flare 
angle  considered,  25  through  90 
deg,  the  slant  height  is  always 
slightly  greater  than  a  quarter- 


wave  length  of  the  lowest  frequency 
at  which  the  antenna  is  to  be  oper¬ 
ated.  The  ratio  of  the  lowest  oper¬ 
ating  frequency  to  the  frequency 
at  which  the  discone  slant  height 
equals  one-quarter-wavelength  is 
plotted  as  a  function  of  vswr  for 
various  flare  angles  in  Fig.  3.  This 
ratio  is  called  K.  Then  the  mini¬ 
mum  slant  height  is  found  by  mul¬ 
tiplying  a  quarter-wavelength  at 
the  lowest  operating  frequency  by 
K. 

Utilizing  this  design  information, 
six  discone  antennas,  each  antenna 
employing  a  different  flare-angle 
cone,  were  designed  for  optimum 
bandwidth.  The  vswr  produced  by 
each  radiator  on  a  50-ohm  line  is 
plotted  as  a  function  of  frequency 
in  Fig.  4. 

The  mismatch  as  plotted  is  caused 
by  the  antenna  alone,  the  discon¬ 
tinuities  produced  by  fittings  hav¬ 
ing  been  averaged  out  using  the 
cycling,  or  beat,  method.  The  values 
of  L  are  9.8,  8.9,  8.5,  8.2,  8.1,  and 
7.9  inches  for  the  25,  35,  50,  60, 
70  and  90-degree  cones  respectively. 
The  value  of  Chin  (0.4  in.)  was  the 
same  for  all  the  cones. 

The  large-angle  discone  exhibits 
some  of  the  characteristics  of  a 
high-pass  filter  in  that  once  the 
slant  height  of  the  cone  exceeds 
approximately  1/4,  the  match  to  a 
60-ohm  line  remains  good  over  an 
extremely  wide  frequency  range. 


higher-order-resonance  effects  be¬ 
ing  negligible.  For  smaller-angle 
cones  the  mismatch  may  exceed  the 
allowable  limit  when  the  slant 
height  approaches  X/2.  From  Fig. 
4,  the  behavior  in  this  critical 
region  may  be  determined  allowing 
the  minimum  flare  angle  for  a  given 
bandwidth. 

To  demonstrate  the  high-pass 
characteristics  of  a  large-flare-angle 


discone,  the  data  plotted  in  Fig.  5 
and  6  were  taken.  The  measured 
characteristics  shown  here  include 
discontinuities  produced  by  fittings. 

Another  method  of  reducing  size 
is  to  use  a  section  of  large-flare- 
angle  cone  near  the  feed  point 
joined  with  a  cone  of  reduced  angle. 
Although  this  possibility  has  not 
been  fully  explored,  it  was  found 
that  the  mismatch  at  1.8  /,  for  the 
35-deg  discone  could  be  reduced  to 
2  to  1  on  a  60-ohm  line  by  inserting 
a  small  section  of  60-deg  cone  at 
the  feed  point.  The  length  of  the 
60-deg  cone  that  was  required  in 
this  case  was  only  about  0.085L. 

All  the  measurements  discussed 
have  been  for  a  discone  antenna 
with  no  insulators  between  disk  and 
cone.  A  weatherproof  and  a  semi- 
weatherproof  mechanical  design 
have  been  developed  that  allow  the 
discone  to  be  built  from  the  design 
data  presented  with  negligible 
change  in  performance.  The  semi- 
weatherproof  design,  which  should 
prove  adequate  for  all  except  the 
most  severe  operating  conditions, 
consists  of  a  thin-walled  cylindrical 
insulator  made  from  a  low-loss  di¬ 
electric  fitted  between  disk  and  cone 
with  weep  holes  drilled  in  the  bot¬ 
tom  of  the  insulator  parallel  to  the 
surface  of  the  cone.  The  weather¬ 
proof  design  consists  of  a  thin- 
walled  cylindrical  radome  surround¬ 
ing  the  semiweatherproof  discone. 


The  H-plane  pattern  of  a  discone 
antenna  is  independent  of  angle 
while  the  E-plane  field  closely  ap¬ 
proximates  that  of  a  dipole  at  fre¬ 
quencies  near  However,  as  the 
operating  frequency  is  increased, 
there  is  a  tendency  for  the  E-plane 
pattern  to  push  downward,  away 
from  the  plane  containing  the  disk. 

Normalized  E-plane  field  patterns 
for  discone  antennas  designed  for 


FIG.  5 — Optimum  param*l«r*,  standinq-waT*  ratio  Tortut  irNquoncy,  ior  60-doq 

diacoM 
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optimum  impedance  characteristics 
are  shown  in  Fig.  7  for  values  of 
0  of  86,  60  and  90  deg.  Near  f, 
the  patterns  are  nearly  independent 
of  flare  angle,  there  being  a  slight 
tendency  for  the  pattern  to  become 
broader  with  increased  values  of 
In  this  region,  the  patterns  are 
nearly  the  same  as  those  of  a  short 
dipole.  At  frequencies  above  ap¬ 
proximately  1.6  /.,  the  shape  of  the 
resulting  pattern  is  affected  sig¬ 
nificantly  by  the  cone  flare  angle, 
the  decrease  in  field  with  frequency 
in  the  horizontal  plane  being  some¬ 
what  less  for  the  larger  flare  angles. 

Gain  Figures 

For  example,  the  gain  in  the 
horizontal  plane  (0  =  90  and  270 
deg)  is  approximately  2  db  less  than 
a  dipole  for  the  60-deg  discone  at 
3  /,  while  for  the  90-deg  discone 
at  3  f,  the  gain  in  the  horizontal 
is  less  than  that  of  a  dipole  by  about 
1.5  db.  Measurements  made  up  to 
5  /.  on  the  60-deg  antenna  indicate 
that  the  maximum  loss  in  the  hori¬ 
zontal  plane  is  3.3  db  with  respect 
to  a  dipole  and  occurs  at  3.75  /.. 
At  4.85  f.  the  loss  is  2.5  db.  Al¬ 
though  no  investigation  has  been 
made,  it  appears  that  the  larger- 
flare-angle  discones  {<t>  ^  90  deg) 
give  better  performance  in  the  hori¬ 
zontal  plane  over  large  frequency 
bands  than  the  smaller-fiare-angle 
discones. 

A  limited  number  of  measure¬ 
ments  has  been  made  that  confirm 
small  changes  in  the  ratio  of  S  to 
Cmim  and  D  to  Cmax  have  an  insig¬ 
nificant  effect  on  pattern  character¬ 
istics. 

At  this  time  considerably  more 
effort  has  been  devoted  to  perfect¬ 
ing  the  impedance  characteristics 
of  this  antenna  than  to  improving 
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FIG.  7 — RalatiT*  E-plan*  nonnallsad  field  pottains  for  dUi*r*nt  anql**  of  (P 


FIG.  6 — OpUmuiB  parom*l*n  at  higher 
frequenciee  than  ihown  on  Fig.  S 


the  pattern  characteristics.  Addi¬ 
tional  effort  is  to  be  directed  toward 
correcting  the  pattern  assymmetry 
inherent  above  2  /.  to  8  /,  with  the 
aim  of  ultimately  obtaining  good 
performance  over  a  10-to-l  fre¬ 
quency  range. 

The  writer  wishes  to  express 
appreciation  to  A.  G.  Kandoian  and 
W.  Sichak  for  their  many  useful 
comments  and  suggestions,  to  C.  R. 
Brown  and  W.  Spanos  for  assist¬ 


ance  in  taking  the  pattern  data  and 
to  H.  Augenblick,  formerly  of  FTL, 
for  assistance  in  taking  and  analyz¬ 
ing  the  impedance  data. 
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Junction  Transistor 


FIQ.  1 — ^Vollog*  ampltitor  using  d<  slobUlssd  groundsd-smitlsr  circoit  is  shown  In 
A.  CuiTSS  show  circuit  oporotlng  choroctoristics 


Tabu  I — Summary  of  Measuremento  Made  on  Voltage  Amplifier 
Circuit  (Fig.  1  A) 
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By  PETER  6.  SULZER 

Keitsincrfon,  Maryland 


WVAILABILITY  of  large  quantities 
transistors  from  several 
manufacturers  has  stimulated 
many  new  application  hunts.  It  is 
usually  necessary  for  the  experi¬ 
menter  to  spend  considerable  time 
scanning  the  literature  to  locate 
simple  building-block  circuits,  and 
then  quite  often,  he  finds  that 
special  developmental  or  experi¬ 
mental  transistors  have  been  used 
in  described  circuits. 

This  article  describes  a  number 
of  simple  circuits  using  commer- 
cially-available  junction  transistors. 
Although  some  variations  in  char¬ 
acteristics  of  a  given  transistor 
type  still  exist,  many  applications 
are  feasible,  and  through  simple  de¬ 
sign  techniques,  the  effects  of  these 
variations  may  be  reduced  to  a 
minimum. 

Voltage  Amplifiers 

The  voltage  amplifier  of  Fig.  lA 
employs  the  grounded-emitter  cir¬ 
cuit*  and  provides  a  high  gain  with 
a  moderately  low  value  of  input  im¬ 
pedance.  The  base  is  connected  to 
a  voltage  divider,  and  a  bypassed 
resistance  is  inserted  in  series  with 
the  emitter  to  provide  direct-cur- 
rent  stabilization*.  Such  stabiliza¬ 
tion  is  essential  to  compensate  for 
variations  between  transistors  and 
to  decrease  the  effects  of  tempera¬ 
ture  drift. 

With  the  circuit  constants  shown 
in  the  diagram,  approximately  one- 
third  of  the  supply  voltage  is  lost 
across  the  emitter  series  resistance. 
This  appears  to  be  a  reasonable 
compromise  for  equipment  design. 
Stabilization  could  be  improved  by 
decreasing  the  values  of  the  resist¬ 
ors  used  in  the  base  voltage  divider, 
but  the  effective  input  impedance  of 
the  amplifier  would  be  decreased 
and  more  power  would  be  dissi¬ 
pated  in  the  divider. 


Table  I  shows  the  performance  of 
the  amplifier  with  two  different 
supplies,  3  and  22.6  volts.  The 
values  given  are  average  values  for 
a  total  of  ten  samples. 

The  open-circuit  voltage  gain 
Vt/Vi,  was  measured  at  1  kc  with 
a  zero  generator  resistance  R,.  The 
input  impedance,  which  is  resistive 
at  medium  audio  frequencies,  was 
also  measured  at  1  kc.  The  cutoff 
(3-db  down)  frequency  f,  was 
measured  with  R,  =  0,  while  the 
cutoff  frequency  //  was  measured 


with  /?,  =  Zi  at  1  kc.  Note  partic¬ 
ularly  the  wide  variation  of 

Figure  IB  shows  the  variation 
of  the  magnitude  of  Z,  with  fre¬ 
quency  for  a  typical  CK722  tran¬ 
sistor.  The  rapid  decrease  of  Z, 
with  frequency  is  caused  principally 
by  the  increase  in  the  phase  angle 
of  amplification  factor  **•*. 

Figure  1C  shows  the  voltage  gain 
with  a  constant  input  voltage  (A, 
=  0)  as  a  function  of  frequency 
for  the  same  CK722.  Here  the  var¬ 
iation  of  the  magnitude  of  a  is  re- 
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Circuit  Applications 


Basic  circuits  using  commercially-available  junction  transistors  are  described.  Included 
are  voltage  amplifiers,  impedance-changing  circuits,  phase  inverters,  oscillators,  multi¬ 
vibrators,  blocking  oscillators  and  sawtooth  sweep  oscillators 


FIG.  2 — Two-ctog*  oonpUitor  with  high  Input  impndancn  cmd  dlract-cumnl  ■lohOlaotloB 


FIG.  3 — Groundnd-coUnctor  ttag*  has  high  input  bupudonc*  and  low  output  Impodonco.  Voltogo  gain  opproochos  unity 


sponsible  for  the  decrease  in  gain 
at  high  frequencies. 

Figure  ID  combines  the  cutoff 
effects  of  the  preceding  two  figures 
and  shows  the  magnitude  of  the 
amplifier  gain  vs  frequency  with  a 
generator  resistance  equal  to  the 
low-frequency  input  impedance 
(Rf  =  Z,  at  1  kc).  The  combined 
effects  of  the  decrease  of  both  input 
impedance  and  gain  produce  a  com¬ 
paratively  poor  high-frequency 
response. 

High-frequency  response  can  be 


improved  by  driving  from  a  low 
source  impedance.  This  can  be  ac¬ 
complished  with  the  additional 
advantage  of  a  higher  input  imped¬ 
ance,  by  driving  the  grounded-emit¬ 
ter  stage  with  a  grounded-collector 
stage.  It  is  convenient  to  employ 
direct  coupling,  as  shown  in  Fig. 
2A. 

The  gain  characteristic  is  shown 
in  Fig.  2B,  and  the  magni¬ 
tude  of  the  input  impedance  is 
shown  in  Fig.  2C.  The  input  im¬ 
pedance  is  increased  by  a  large 


factor,  and  therefore  the  grounded- 
collector  circuit  is  a  useful  inter¬ 
stage  coupling  element.  In  this 
application  it  might  be  compared  to 
the  use  of  a  cathode-follower  tube 
for  coupling  between  video-ampli¬ 
fier  stages  to  decrease  capacitance¬ 
loading  effects. 

Grounded  Collector 

In  applications  requiring  a  high 
input  impedance  the  grounded-col¬ 
lector  circuit  of  Fig.  3A  has  been 
found  useful.  Direct-current  stabi- 
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lization  is  employed  as  in  the  previ¬ 
ous  circuits.  Feedback  is  applied 
from  the  emitter  to  the  base  volt- 
agre  divider  to  decrease  the  shunt¬ 
ing  effect  of  the  divider. 

Figure  8B  shows  the  open-circuit 
voltage  gain  vs  frequency.  The 
voltage  gain  is  very  nearly  unity, 
particularly  with  the  higher  supply 
voltage,  and  does  not  decrease  with 
frequency  as  much  as  might  be 
expected. 

Figure  3C  shows  the  open-circuit 
input  impedance  as  a  function  of 
frequency.  Ah  impedance  as  high 
as  one-half  megohm  can  be  obtained 
in  the  audio-frequency  range. 
Loading  the  circuit  will  decrease 
the  voltage  gain,  decreasing  the 
internal  transistor  feedback  and 
also  the  external  feedback  to  the 
voltage  divider.  The  resulting  in- 
put-impedance  decrease  is  shown  in 
Fig.  3D.  The  output  impedance  is 
comparatively  low  with  the  input 
shorted:  760  ohms  with  a  3-volt 
supply,  and  100  ohms  with  a  22.6- 
volt  supply.  This  test  was  made  at 
1  kc.  The  CK721  was  chosen  for 
this  application  because  its  high 
value  of  «  produces  a  gain  closer 
to  unity. 


A  simple  phase  inverter  is  shown 
in  Fig.  4A.  Unlike  its  vacuum-tube 
counterpart  a  perfect  balance  is  not 
automatically  produced. 

Unbalance  Action 

A  portion  of  the  input  current 
must  flow  to  ground  through  the 
emitter,  since  the  transistor  is 
essentially  a  current-operated  de¬ 
vice,  and  therefore,  with  equal  load 
resistors  the  emitter  will  always 
produce  a  higher  voltage  gain  than 
the  collector.  It  is  obvious  that  a 
higher  value  of  a  will  produce  a 
better  balance.  Typical  values  of 
voltage  gain  to  both  outputs  are 
shown  in  the  figure. 

A  u.seful  direct-coupled  amplifier 
and  phase  inverter  is  shown  in  Fig. 
4B. 

Sinu$oidal  Oscillators 

It  is  apparent  that  an  oscillator 
can  be  obtained  by  connecting  a 
tuned  phase-inverting  transformer 
between  the  output  and  input  of  the 
amplifier  of  Fig.  1.  The  use  of 
separate  or  tapped  windings  can  be 
avoided  with  the  Colpitts-type  cir¬ 
cuit  of  Fig.  6A  by  connecting  suit¬ 
able  reactance  from  collector  to 


emitter  and  from  emitter  to  ground. 
With  a  30-vcdt  supply  the  maximum 
operating  frequency  of  the  ten 
transistors  tested  ranged  from  0.6 
to  6  me.  The  average  value  of  max¬ 
imum  frequency  was  2  me,  and  the 
average  supply  current  was  1  ma. 
The  average  voltage  coefficient  of 
frequency  was  100  cycles  per  mega¬ 
cycle  per  volt  with  a  50-]q^f  tuning 
capacitor. 

A  Clapp  oscillator*  suitable  for 
operation  at  2  me  is  shown  in  Fig. 
6B.  It  contains  lower  values  of  re¬ 
actance  across  the  transistor  itself, 
as  well  as  a  low-capacitance  series- 
tuned  circuit.  A  voltage  coefficient 
of  frequency  of  12  cycles  per  mega¬ 
cycle  per  volt  was  obtained  at  30 
volts. 

A  crystal  oscillator  based  on  the 
Clapp  circuit  is  shown  in  Fig.  6C. 
Oscillation  was  obtained  at  fre¬ 
quencies  as  high  as  4  me  with  one 
transistor  out  of  ten,  while  seven 
out  of  ten  would  oscillate  at  1  me. 

Pulse  Circuits 

Although  the  point-contact  tran¬ 
sistor  is  very  well  suited  for  timing 
and  switching  purposes  because  of 
its  inherent  negative-resistance 
characteristic,  junction  transistors 
can  also  be  made  to  work  in  such 
applications.  Point-contact  units 
will  provide  faster  switching  than 
junction  triodes,  but  they  are  more 
expensive  and  require  more  power. 

An  adaptation  of  the  conven¬ 
tional  astable  multivibrator  is 
shown  in  Fig.  6A.  An  operating 
frequency  of  10  kc  is  obtained  with 
the  values  shown  in  the  figure.  The 
circuit  will  not  oscillate  with  coup¬ 
ling  capacitors  smaller  than  0.001 
(if.  A  maximum  frequency  of  20 
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kc  is  obtained  by  decreasing  the 
base  resistances  to  50,000  ohms. 

Base  and  collector  waveforms 
are  shown  in  the  figure.  The  rise 
time  of  the  collector  voltage  is  4 
Kusec.  For  applications  requiring 
a  lower  operating  frequency  it 
should  be  pointed  out  that  fre¬ 
quency  is  inversely  proportional  to 
RC,  providing  that  R  is  less  than 

1  megohm  and  C  is  greater  than 
0.001  |xf.  Some  reverse  conduction 
takes  place  in  the  base  circuit, 
which  tends  to  limit  the  maximum 
useful  value  of  R.  For  this  reason 
large  frequency  variations  with 
temperature  changes  occur  with 
high  values  of  R. 

A  monostable  multivibrator  suit¬ 
able  for  pulse  generation  is  shown 
in  Fig.  6B.  In  the  absence  of  an 
input  pulse  JTx  conducts,  while  JT, 
is  biased  to  collector-current  cutoff 
by  a  suitable  adjustment  of  R,.  A 
negative  trigger  pulse  applied  to 
the  collector  of  JTx  through  a  small 
coupling  capacitor  will  establish 
conduction  in  JT„  driving  the  base 
of  JTx  positive  with  respect  to 
ground,  and  decreasing  the  col¬ 
lector  current  of  JTx.  When  the 
collector  current  of  JTt  has  risen 
sufficiently  to  permit  a  loop  gain 
of  unity  the  action  becomes  cumula¬ 
tive,  and  JTi  is  raph  ?y  -ut  v^ff. 

With  the  circuit  alicwn  a  9-volt 
positive  pulse  with  a  ilse  time  of 

2  [isec  is  produced  at  the  cdlector 
of  JTt.  The  circuit  will  ri  nain  in 
this  condition  until  the  charge  on 
C  leaks  sufficiently  through  R,  and 
through  the  back  conduction  in  JTx. 
Shortly  after  emitter  current  flows 
in  JTx  the  circuit  will  restore  itself 
to  its  original  condition. 

A  pulse  duration  of  250  jisec  with 
a  maximum  repetition  frequency  of 
1,000  cps  is  obtained  with  the  cir¬ 
cuit  constants  given.  The  pulse 
duration  is  proportional  to  R,C 
with  C  greater  than  0.001  |4.f  and 
R,  less  than  i  megohm. 

Bisiable  Multivibrator 

A  bistable  multivibrator  (scale 
of  two)  is  shown  in  Fig.  6C.  If  it 
is  assumed  that  JT,  is  conducting 
and  JTx  is  cut  off,  the  diode  con¬ 
nected  to  the  collector  of  JTx  is 
cut  off.  A  short  positive  input 
pulse  will  therefore  appear  only  at 
the  collector  of  JTt,  and  then  at  the 


base  of  JTx.  The  collector  current 
JTx  will  decrease,  its  collector  will 
become  more  negative  with  respect 
to  ground,  and  JT,  will  conduct 
The  effect  is  cumulative  with  the 
application  of  a  sufficiently  large 
input  pulse,  and  finally  JTx  is  cut¬ 
off  and  JT,  is  conducting.  The  next 
input  pulse  will  restore  the  circuit 
to  its  original  condition  because  the 
input  pulse  can  now  pass  through 
the  diode  connected  to  the  collector 
of  JTx. 

The  maximum  counting  rate  (in¬ 
put  frequency)  is  100  kc  with  a 

22.5- volt  supply,  and  60  kc  with  a 

4.5- volt  supply.  The  transition 
time  is  4  (isec  with  a  22.6-volt 
supply. 

Blocking  Oscillator 

A  blocking  oscillator  is  shown  in 
Fig.  6D.  The  frequency  is  variable 
from  3  to  50  kc,  and  is  inversely 
proportional  to  RC  with  R  smaller 
than  i  megohm  and  with  C  greater 
than  0.006  |if.  The  duration  of  the 
initial  collector-voltage  swing  is 
6  |Asec.  The  blocking  oscillator  can 
be  S3mchronized  to  a  pulse  or  sinu¬ 
soidal  input  by  coupling  to  the  base 
or  collector  through  a  small  capaci¬ 
tor.  Reliable  frequency  division  by 
integers  up  to  10  can  be  obtained. 

A  transistor  version  of  Puckle’s 
sweep  circuit*  is  shown  in  Fig.  6E. 
During  the  short  part  of  the  oper¬ 
ating  cycle  JT,  conducts  and 
charges  C.  During  this  time  JTx 
is  cutoff  by  the  pulse  developed 
across  R,.  As  the  charging  current 
through  C  decreases,  the  magnitude 
of  the  pulse  across  R,  decreases, 
permitting  JTx  to  conduct,  and 
therefore  cutting  off  JT,. 

Capacitor  C  then  discharges 
through  R,  until  JT,  once  more  con¬ 
ducts. 

A  moderately  linear,  positive- 
going  sawtooth  is  produced  across 
C  during  the  long  part  of  the  cycle. 
The  duty  cycle  varies  from  1/30  to 
J.  The  range  of  operating  fre¬ 
quencies  is  shown  in  the  diagram. 
Reliable  synchronization  can  be 
obtained  by  coupling  input  pulses 
or  other  waveforms  to  the  base  of 
JTx  through  a  10,000-ohm  resistor 
and  a  O.l-t&f  capacitor  in  series. 

The  circuits  described  represent 
but  a  small  fraction  of  the  more 
obvious  possibilities.  It  is  hoped 


FIG.  S— FuIm  ctrcnMa  lacfauU  an  oslabU 
molilvlbrator  (A).  aonoatobU  anltlvt* 
brolor  (B).  bialobU  mnlttTibfator  (C). 
blocUaq  oacUlator  (D)  and  traasialoriMd 
T*nloa  of  PnckU's  swoop  dreult  (E) 


that  they  will  aid  in  the  application 
of  junction  transistors. 
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Power  tub-chassk  holpa  to  Isoloto 
powor-lroquoney  ilolda  in  on  oxpori 
It  Mt 


IN  TELEVISION  systems  the  vertical  changes  in  phase  occur  between 
scanning  of  the  receiver  is  syn-  scanning  and  power,  as  is  now  the 

chronized  with  the  transmitter  by  a  usual  condition  in  this  country, 

transmitted  synchronization  signal,  these  changes  cause  a  slow  weaving 
Operation  of  the  receiver  is  thus  and  stretching  of  the  picture.  In 
not  directly  dependent  upon  the  this  case,  a  total  deviation  of  per- 
frequency  of  the  power  source,  haps  -h  inch  or  less  is  not  objection- 
However,  many  television  receivers  able. 

which  operate  satisfactorily  with  a  Where  the  rate  of  change  of 

power  source  having  the  same  fre-  phase  is  greater  than  about  one 

quency  as  their  vertical  scan  exhibit  cycle  per  second,  however,  the  mo- 
noticeable  defects  in  the  picture  tion  or  wiggle  in  the  picture  is  very 

when  energized  from  a  source  apparent  to  the  eye,  and  scanning 

whose  frequency  is  appreciably  variations  that  exceed  about  inch 
different  are  objectionable. 

P'f*  rim*  *  Such  is  the  case  when  U.  S.-stand- 

leture  efec  s  broadcasts  having  60-cycle  ver- 

These  defects  usually  take  the  tical  scanning  are  received  in  areas 
form  of  small  variations  in  scan-  utilizing  50-cycle  power.  In  this 

ning  and  are  caused  by  minor  case,  the  picture  defects  take  the 

amounts  of  coupling  between  the  form  of  picture  wiggle  or  flicker 
power  circuit  and  the  cathode-ray  having  an  apparent  10-cycle  repeti- 
beam  or  scanning  circuits.  If  the  tion  rate,  which  is  the  difference 
vertical  scan  is  exactly  synchronized  frequency. 

with  the  power  line,  these  varia-  The  designer  of  television  receiv- 
tions  are  stationary,  and  deviations  ers  for  use  in  such  nons3mchronous 
of  perhaps  i  inch  in  a  21-inch  pic-  power  areas  is  therefore  faced  with 
ture  can  be  tolerated.  If  slow  the  problem  of  locating  and  elimi- 


FIQ.  1 — 8k*tchM  show  optimum  loca¬ 
tion  ior  power  tronsiormor  in  toblo- 
modol  tv  rocolvor  (A)  oad  ipota  ou 
cathodo-roy  tube  ttudlod  In  tools  (B) 


FIG.  2 — Curroo  show  oifoct  oi  placomont  of  power  tranafoimer  on  interaction  between  power-Une  and  electron  beam 
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Television  Receivers 


Techniques  are  discussed  for  making  television  receivers  independent  of  power-line 
frequency.  Virtual  freedom  from  interaction  is  obtained  by  relatively  simple  position¬ 
ing.  shielding  and  filtering  techniques  applied  to  conventional  sets 


Photoqrapht  thow  um  of  •obchauls  to  laoloto  powor  traasiormor  and  roetlflor  from  cothodo-rar  tub*  to  roduco  Inloractlon  botwoon 
power-fraquoncy.  tconnlng  circuit*  and  tho  •loctron  boom.  Bocoivora  ibown  aro  21-iBch  (loft)  and  17-incb  modolt  convortod  lor  non- 

■yncbronoua  oporotlon 


nating  all  forms  of  coupling  be¬ 
tween  the  power  line  and  the  pic¬ 
ture  tube  having  amplitudes  of 
more  than  about  one-tenth  that 
which  is  usually  tolerated. 

The  causes  of  nonsynchronous  de¬ 
fects  are  magnetic  radiation  from 
the  power  transformer,  filter  choke, 
heater  wiring,  primary-circuit  wir¬ 
ing,  B-supply  wiring  and  tube  heat¬ 
ers,  plus  conductive  coupling  from 
the  B  supply  and  tube  heaters. 

Receiver  Design 

In  compact  designs  magnetic  ra¬ 
diation  from  the  power  transformer 
is  a  major  design  consideration, 
since  any  component  of  magnetic 
flux  not  parallel  to  the  electron  beam 
of  the  picture  tube  will  cause  de¬ 
flection  deviations.  It  is  not  usu¬ 
ally  practical  to  shield  magnetically 
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either  the  transformer  or  the  cath¬ 
ode-ray  tube.  The  power  trans¬ 
former  is  too  large  to  be  positioned 
underneath  the  chassis.  Copper 
banding  of  the  transformer  to  min¬ 
imize  its  magnetic  radiation  is, 
however,  both  practical  and  effec¬ 
tive.  In  addition,  the  transformer 
must  be  positioned  and  oriented  to 
minimize  coupling  to  the  electron 
beam. 

Only  two  regions  within  the  con¬ 
fines  of  table-model  cabinets  are 
suitable  for  mounting  the  power 
transformer.  These  regions  are  the 
two  lower  rear  comers  of  the  cabi¬ 
net,  the  areas  marked  L  and  R  in 
Fig.  lA. 

The  transformer  must  be 
mounted  in  the  lower  part  of  the 
cabinet  to  insure  proper  convection 
cooling.  It  must  be  mounted  in  a 


rear  corner  of  the  cabinet  to  avoid 
the  severe  magnetic  coupling  to 
the  picture  tube  that  would  ensue  if 
the  transformer  were  mounted  near 
the  front  or  center  of  the  cabinet. 
Magnetic  coupling  to  the  picture 
tube  is  further  reduced  by  selecting 
the  exact  position  and  orientation 
for  a  given  transformer  within  the 
preferred  region. 

Coupling  Measurements 

Measurement  of  coupling  is  com¬ 
plicated  by  the  fact  that  deviation 
must  be  studied  which  is  close  to 
the  limit  of  visual  acuity.  It  is 
desirable  that  each  separate  form 
of  coupling  be  reduced  to  a  level 
which  produces  deviations  of  the 
Older  of  one-half  or  one-third  the 
A -inch  limit  established  above. 

Large  quantities  of  data  must  be 
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taken  since  there  are  five  inde¬ 
pendent  variables,  two  of  these  be¬ 
ing  horizontal  position,  one  being 
horizontal  angle  of  rotation  and 
two  being  angle  of  tilt.  A  sixth 
variable,  that  of  height,  is  not  inde¬ 
pendent  of  the  others,  since  it  is 
related  to  that  of  tilt  by  means  of 
an  axis  of  symmetry  through  the 
center  of  the  cathode-ray  tube. 

Different  parts  of  the  cathode-ray 
display  are  effected  in  different 
ways.  Any  optimum  condition  for 
the  entire  picture  is,  in  effect,  a 
compromise  between  what  happens 
in  various  parts  of  the  picture.  A 
certain  amount  of  weit^ting  of  fac¬ 
tors  is  necessary  in  this  process  of 
compromise. 

It  is  much  more  important,  for 
instance,  to  avoid  wiggle  effects 
in  the  center  of  the  picture  where 
most  of  the  action  takes  place  than 
at  the  extreme  edges  of  the  picture- 
tube  screen. 

M9a$unm0ni  T0chnique 

In  making  deviation  measure¬ 
ments  the  receiver  was  removed 
from  the  cabinet  and  the  power 
transformer  connected  to  it  by  ex¬ 
tension  leads.  The  transformer 
could  then  be  moved  and  oriented 
easily  to  ascertain  the  optimum 
position  and  orientation  within 
given  space  limitations.  The  set 
was  operated  from  60-cycle  power. 

Measurements  were  made  at  nine 
positions  of  the  cathode-ray-tube 
face  as  indicated  by  the  numbers  1 
through  9  in  Fig.  IB.  In  general 
both  a  direction  and  a  magnitude 
were  recorded.  In  analyzing  the 
recorded  data,  it  turned  out  that 
with  the  power  transformer  in  the 
region  indicated  by  the  dotted  lines, 
the  record  of  performance  at  only 
four  points  on  the  face  of  the  pic¬ 
ture  tube  gave  a  complete  summary 
of  performance  for  the  entire  pic¬ 
ture.  These  four  critical  positions 
are  the  points  3,  6,  7  and  9,  encir¬ 
cled  in  the  figure. 

The  results  for  a  typical  series  of 
measurements  on  a  21-inch  table 
model  are  shown  in  Fig.  2.  The 
transformer  was  mounted  horizon¬ 
tally  (Fig.  2A)  and  centered  ap¬ 
proximately  3,  6  and  7  inches  (Fig. 
2B,  2C  and  2D  respectively)  in 
front  of  the  rear  edge  of  the  cabinet 
and  rotated  horizontally  to  de¬ 
termine  optimum  orientation. 


In  Fig.  2B  (D  =  8  inches)  the 
best  compromise  rotational  position 
is  18  degrees,  but  the  deviation  in 
the  lower  comer,  9,  is  too  large  for 
an  acceptable  picture.  Figure  2C 
shows  that  an  optimum  position  of 
20  degrees  provides  a  deviation  less 
by  2  to  1  than  .the  allowable  limit. 
The  rotational  angle  in  this  case  is 
not  particularly  critical. 

For  the  7-inch  spacing  (Fig.  2D) 
the  compromise  angle  is  12  degrees, 
and  deviation  in  the  lower  comers 
is  barely  acceptable. 

Other  Coupling 

Magnetic  radiation  from  the 
power  transformer  thus  being  con¬ 
trolled,  other  forms  of  coupling 


FIG.  3 — Drawing  ahowi  poaitionB  o( 
tnbM  and  iUamMt  currant  oi  nach 


were  investigated  and  independ¬ 
ently  minimized.  The  technique  for 
checking  the  extent  of  these  other 
forms  of  coupling,  is  to  reinsert 
the  chassis  into  the  cabinet  with  the 
power  transformer  removed  at  a 
distance  but  connected  to  it  by 
extension  leads. 

Magnetic  coupling  from  filter 
chokes  or  similar  relatively  small 
magnetic  components  is  conven¬ 
iently  avoided  by  mounting  them 
underneath  the  chassis. 

Magnetic  radiation  from  the 
heater  wiring  provides  an  appre¬ 
ciable  design  problem.  *  It  has  been 
the  practice  in  the  industry  to 
ground  one  side  of  the  tube  heaters 
to  the  chassis  at  each  socket.  This 
practice  results  in  heater  current 
flow  through  the  chassis  to  a  com¬ 
mon  heater  return  point.  This  prac¬ 
tice,  when  applied  to  nonsynchro- 
nous  receivers,  has  been  found  to 
cause  objectionable  magnetic  cou¬ 
pling  to  the  picture  tube. 


This  coupling  can  be  avoided  by 
the  use  of  a  center-tapped  12. 6- volt 
heater  winding  on  the  power  trans¬ 
former  with  the  center-tap  con¬ 
nected  to  ground,  providing  thereby 
two  6.3-volt  sources  of  opposite 
polarity  to  which  the  heaters  are 
connected.  By  intermixing  tubes 
in  the  two  heater  strings,  chassis 
currents  can  be  localized  and 
heater-current  radiation  effects 
avoided.  Since  the  center-tap  con¬ 
nection  usually  carries  a  small  dif¬ 
ference  current  between  the  two 
strings,  its  location  also  is  critical. 

In  Fig.  3  is  shown  one  arrange¬ 
ment  of  heaters  and  ground  returns 
which  has  proved  to  be  successful. 
Ground  currents  •  of  heaters  con¬ 
nected  to  one  voltage  polarity  are 
identified  by  underlined  numerals 
indicating  the  currents  of  each  tube 
in  amperes.  Those  connected  in 
the  other  polarity  are  identified  by 
numerals  without  underlines. 

Magnetic  radiation  from  either 
primary  or  B-supply  currents  has 
not  been  found  to  be  appreciable. 
The  wiring  canring  these  currents 
is  usually  located  underneath  the 
chassis  where  it  is  shielded  by  the 
chassis  from  the  picture  tube. 

It  has  been  found  possible,  how¬ 
ever,  to  have  appreciable  magnetic 
radiation  from  the  tubes  them¬ 
selves.  In  particular,  radiation 
effects  from  the  heaters  of  a  6U4G 
rectifier  were  noted  when  it  was 
located  forward  in  close  proximity 
to  the  picture  tube.  This  type  of 
coupling  was  avoided  by  moving 
the  rectifier  tube  to  a  transformer 
subchassis  located  to  the  rear  and 
away  from  the  picture  tube. 

Conductive  coupling  between  the 
power  circuits  and  the  deflection 
circuits  must  be  avoided.  Adequate 
filtering  of  the  B  circuits  is  essen¬ 
tial  in  order  to  prevent  ripple  in 
the  B  supply. 

Conductive  coupling  from  the 
heater  circuits  is  usually  in  the 
form  of  heater-cathode  or  heater- 
grid  leakage.  The  deflection  cir¬ 
cuits  in  common  use  today  are  rea¬ 
sonably  immune  to  such  conditions. 
In  designing  these  circuits  large 
direct  voltages  between  heaters  and 
cathodes  should  be  avoided.  Oc¬ 
casional  tubes  which  exhibit  heater 
leakage  effects  to  a  noticeable  ex¬ 
tent  are  the  exception  and  can  be 
replaced. 
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On*  oi  lh«  travAlinq-wav*  tub**  iMtod  la  eacillotor  sanrlca.  Cutaway  tbow*  arraaqainant  oi  on  oscillator  circuit 

Traveling- Wave  Oscillator 
Tunes  Electronically 


Single  electronically-short  tube  delivers  over  100  milliwatts  at  3,000  me  and  tunes  4.5 
percent  as  helix  voltage  is  varied.  Oscillator  uses  external  feedback  through  a  filter  to 

eliminate  undesired  modes 

By  H.  R.  JOHNSON  and  J.  R.  WHINNERY>^ 

Research  and  Development  Laboratories 
Hughes  Aircraft  Company 
Culver  City,  California 

Microwave  tubes  utilizing  magnetron  and  velocity-jump  ampli-  outputs  of  one  watt  or  more  and  are 

waves  along  an  electron  Her  have  similar  characteristics.  electronically  tunable  over  4  to  8 

stream  have  a  wide  bandwidth  Work  on  wave-type  tubes  has  percent.  A  traveling-wave  tube  de- 
made  possible  by  interaction  of  non-  been  concerned  largely  with  ampli-  signed  for  use  as  an  oscillator  is 

resonant  circuits  or  fields  with  the  fier  design,  nevertheless  the  tubes  usually  shorter  electrically  than  one 

beam.  Best  known  of  these  wave-  are  useful  also  as  oscillators,  designed  for  amplifier  service, 

type  devices  is  the  traveling-wave  Traveling-wave-tube  oscillators  con- 

tube  although  the  double-stream  sist  of  a  single  tube  with  feedback  Principle  of  Operation 

-  through  an  external  filter  for  elim-  A  traveling-wave  amplifier  tube 

•  Now  with  the  Dept,  of  ERectricai  Enqi-  ination  of  undesired  modes.  The  with  output  and  input  circuits  well 

California,  Berke-  tubes  can  be  designed  for  power  matched  over  a  reasonable  band- 


ELECTRONICS  — Ai/ywsf,  1953 


177 


flG.  1 — Block  diagram  oi  ttoooUnq*  ' 
wooo-nib#  oocillater 


FIG.  2 — Photo  and  oltonuotion  Tortut 
iroquoncy  ior  a  typical  bandpatt  iiltor 


width  and  with  enough  attenuation 
to  prevent  oscillations  arising  from 
internally  reflected  waves  is  con¬ 
nected  as  indicated  in  Fig.  1.  The 
output  is  fed  to  a  matched  load 
with  a  portion  coupled  out,  passed 
through  a  Alter  and  fed  back  to 
the  input  to  produce  oscillations. 

For  oscillations  to  build  up,  the 
total  electrical  length  of  the  closed 
loop  consisting  of  the  tube,  matches. 
Alter  and  connecting  cables  must 
be  an  integral  number  of  wave¬ 
lengths.  In  addition,  loop  gain  must 
be  greater  than  unity.  The  first 
condition  commonly  occurs  at  sev¬ 
eral  frequencies,  each  one  of  which 
is  referred  to  as  a  distinct  mode 
of  oscillation  defined  by  an  integer 
n.  The  purpose  of  the  Alter  is  to 
insure  that  the  second  or  gain  con¬ 
dition  is  satisAed  for  only  one  mode. 

Electronic  tuning  is  accomplished 
by  varying  the  helix  voltage,  which 
is  equivalent  to  varying  the  electron 
velocity  inside  the  helix.  This  pro¬ 
duces  a  corresponding  change  in 
the  velocities  of  the  four  helix 
waves.  A  given  change  in  electron 
velocity  results  in  a  corresponding 
change  of  about  half  of  that  amount 
in  the  phase  velocity  of  the  growing 
wave.  In  an  oscillator,  this  change 
in  phase  velocity  inside  the  tube 
must  in  general  be  accompanied  by 


a  change  in  frequency.  If  the  phase 
velocity  of  the  wave  around  the 
J^p  is  independent  of  frequency, 

*  Uto  increase  in  phase  velocity  be- 

•  ••.%au8e  of  higher  electron  velocity 
must  be  accompanied  by  an  in¬ 
crease  in  frequency  to  remain  in 
the  same  mode.  Ordinary  dispersion 

the  Alter  circuit,  such  as  is  asso- 
dated  with  a  Alter  consisting  of 
one  or  several  transmission  cavities 
in  cascade,  narrows  the  electronic 
tuning  range.  This  is  so  because 
in  such  a  device  a  small  frequency 
increase  results  in  a  greatly  in- 
qreased  phase  lag  of  the  wave 
traveling  through  the  Alter. 

Tube  Design 

Gain  of  the  growing  wave,  ex¬ 
pressed  in  decibels  per  slow  wave¬ 
length,  is  proportional  to  a  dimen¬ 
sionless  quantity  C,  where  C*  is 
one  fourth  the  ratio  of  helix  im¬ 
pedance  to  d-c  beam  impedance. 
This  gain  persists  over  a  fractional 
range  of  helix-to-cathode  potential 
roughly  equal  to  4C;  this  corre¬ 
sponds  to  a  fractional  range  of  2C 
in  the  electron  velocity  within  the 
helix,  or  to  a  fractional  range  of 
approximately  C  in  the  phase  ve¬ 
locity  of  the  growing  wave.  Thus 
the  total  electrical  length  of  the 
tube  at  one  frequency  can  be 
changed  by  a  fractional  amount  C 
while  maintaining  net  gain. 

For  oscillation  in  a  given  mode, 
provided  there  is  no  dispersion  in 
either  tube  or  external  circuit,  a 
change  in  electrical  length  will  be 
compensated  for  by  a  fractional 
change  C  in  frequency.  To  prevent 
mode  interference,  C  must  be  less 
than  the  fractional  spacing  between 
modes. 

In  a  tube  without  dispersion  in 
either  external  circuit  or  helix,  the 
fractional  frequency  spacing  be¬ 


tween  modes,  is  I/n,  where  n  is  the 
electrical  length  in  wavelengths  of 
the  tube  and  the  external  circuit. 
This  requirement  will  be  satisfled 
by  traveling-wave  tubes  with  less 
than  about  20-25  db  gain.  The 
tubes  were  designed  for  gain  in 
this  range,  and  with  as  high  values 
of  C  as  was  convenient  (about 
0.08). 

Filter  Design 

The  two  main  requirements  for 
the  Alter  are  that  it  transmit  the 
desired  mode  while  suppressing  the 
undesired  ones  and  that  it  contrib¬ 
ute  neither  appreciable  length  nor 
dispersion  to  the  feedback  circuit. 
The  ideal  Alter  is  one  of  zero  dis¬ 
persion,  but  for  many  easily  re¬ 
alizable  Alters  the  dispersion  is 
considerable.  So  long  as  the  plot 
of  phase  versus  frequency  is  linear, 
there  is  no  signal  distortion  in  car¬ 
rier-operated  transmission  through 
such  a  Alter.  For  the  oscillator  ap¬ 
plication,  more  stringent  require¬ 
ments  on  dispersion  are  necessary. 

Consider  the  Alter  actually  used 
for  the  experimental  tests  of  the 
oscillator,  a  simple  transmission 
cavity  with  characteristics  as  shown 
in  Fig.  2.  At  frequencies  well  below 
resonance,  it  behaves  as  a  line 
shunted  by  an  inductance  of  low 
reactance;  therefore  the  output 
leads  the  input  by  90  deg.  At  fre¬ 
quencies  well  above  resonance,  it 
behaves  as  a  line  shunted  by  a  ca¬ 
pacitance  of  low  reactance,  so  the 
output  lags  the  input  by  90  deg. 
Between  3-db  points,  the  total  phase 
variation  is  90  deg  and  is  linear; 
this  results  in  reducing  the  frac¬ 
tional  spacing  between  modes  from 
1/n  to  3/4n. 

If  the  squareness  of  the  attenua¬ 
tion  versus  frequency  character¬ 
istic  of  the  Alter  is  improved  by 


FIG.  3 — Phos*  and  gain  rarsui  h«Ux  voltog*  ior  oacUlator  ualng  tub*  13S  woro- 

longtht  long 
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FIG.  4 — PhaM  and  gain  Tartua  halix  Tollaga  ior  oacUlator  using  tuba  14  wova- 

langtbs  long 


usinf  m  cavities  in  cascade,  the 
phase  shift  over  the  passband  will 
be  roughly  90m  deg,  which  will 
reduce  the  fractional  spacing  be¬ 
tween  modes  to  (4 — m)/4n.  For 
two  and  three  cavities  the  reduction 
factors  are  i  and  i  respectively. 
For  more  than  three  cavities,  it  is 
impossible  to  separate  the  modes 
at  all.  Such  networks  are  examples 
of  the  minimum-phase-shift  type, 
a  large  class  that  includes  all  lad¬ 
der  networks!  The  phase  character¬ 
istic  of  a  minimum-phase  network 
is  determined  once  the  amplitude 
characteristic  is  known  for  all  fre¬ 
quencies. 

Experimental  Results 

Measurements  were  first  made  on 
a  long,  low-C,  8,500-mc  tube.  When 
the  signal  was  fed  back  through 
a  tuned  cavity,  an  electronic  tuning 
range  of  20  me  (0.24  percent)  was 
observed,  whereas  theory  predicts 
about  50  me  for  an  external  circuit 
of  zero  dispersion  and  negligible 
length.  To  determine  whether  the 
fault  was  with  the  tube  phase-shift 
versus  voltage  characteristics  or 
with  the  external  path,  phase  and 
gain  measurements  were  made.  The 
results  are  shown  in  Fig.  3.  For 
a  total  tube  length  of  135  electrical 
wavelengths,  the  gain  was  reason¬ 
ably  high  over  a  range  of  =b  20 
volts,  but  the  phase  changed  400 
deg.  According  to  the  theory,  phase 
shift  over  this  range  should  be  406 
deg.  Theory  and  experiment  agree 
on  a  phase  shift  of  0.18  radian  per 
volt. 

The  second  tube  tested  was  de¬ 
signed  as  a  3,000-mc  oscillator. 
This  tube  had  maximum  small- 
signal  gain  at  about  440  volts  and 
a  beam  current  of  10  to  20  ma. 
Electrically  it  was  14  wavelengths 
long  and  had  a  C-value  of  about 
0.06.  Gain  and  phase  measurements 
made  on  this  tube  are  indicated  in 
Fig.  4.  Again  there  is  appreciable 
net  gain  over  a  fractional  range  of 
helix  voltage  equal  to  4C.  Because 
of  the  higher  beam  current  and 
shorter  length  of  this  tube,  there  is 
appreciable  gain  over  a  greater 
fractional  range  of  helix  voltage. 
The  rate  of  change  of  phase  with 
voltage  is  0.055  radian  per  volt, 
whereas  theory  predicts  0.050 
radian  per  volt.  An  oscillator  test 
was  made  with  the  arrangement 


shown  in  the  drawing.  The  total 
width  of  the  mode  was  3.4  percent, 
as  shown  in  the  tuning  curve  of 
Fig.  5.  Oscillation  was  detected 
with  a  relatively  small  coupling 
loop,  therefore  the  power  output 
was  small.  It  seems  reasonably 
certain,  however,  that  more  than 
100  milliwatts  could  have  been  ob¬ 
tained  from  this  tube  with  some 
sacrifice  in  electronic  tuning  range. 

The  third  oscillator  tube  tested 
is  shown  in  the  photograph.  Elec¬ 
tronic  tuning  from  2,640  to  2,800 
me,  a  range  of  4.5  percent,  was 
obtained  between  mode  edges.  A 
power  output  of  300  milliwatts  was 
obtained  at  mode  center,  but  no 
effort  was  made  to  maximize  the 
power;  more  than  a  watt  should  be 


obtainable.  The  width  of  the  mode 
between  3-db  points  is  not  much 
less  than  the  full  width  because  of 
the  steep  mode  skirts. 
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Phase  Detector  Uses 


Type  6BN6  tube  produces  output  voltage  that  is  function  of  phase-difference  between 
two  voltages  independent  of  their  amplitude.  Three  types  of  corrections  are  possible  for 
dealing  with  signals  that  vary  in  amplitude.  Practical  circuit  enables  measurement  of  1 


USE  of  the  type  6BN6  gated- 
beam  tube  has  been  extended 
to  detection  of  the  phase  between 
two  voltages.  The  interest  in  this 
tube  was  motivated  by  a  need  to 
detect  phase-shifts  in  the  order  of 
1  degree  or  more  at  10  me.  How¬ 
ever,  the  results  to  be  presented  are 
useful  in  the  general  problem  of 
phase  measurement  or  square-wave 
production  by  means  of  the  6BN6. 

The  general  requirements  of  a 
phase  detector  are  that  it  produce 
an  output  voltage  that  is  some 
known  function  of  the  phase-differ¬ 
ence  between  two  voltages  and  that 
the  output  vdtage  be  independent 
of  the  amplitude  of  the  two  volt¬ 
ages.  The  6BN6  lends  itself  well 
to  this  problem,  as  it  accomplishes 
both  the  amplitude  independence 
and  the  phase  detection  in  the  same 
envelope. 

Operation 

The  circuit  diagram  for  a  simpli¬ 
fied  phase  detector  and  the  plate- 
current  limiter-grid  voltage  curves 
for  a  6BN6  are  shown  in  Fig.  1. 
For  simplicity,  the  quadrature  grid 
is  assumed  to  have  the  same  trans¬ 
fer  characteristics  as  the  limiter 
grid.  Then  the  limiter  and  quad¬ 
rature  grids  function  approximately 
as  off-on  switches  with  each  being 
able  to  cut  off  the  plate  current  in¬ 
dependently,  but  both  grids  being 
required  to  turn  it  on.  As  a  result 
of  the  off-on  action  of  the  grids,  a 
sine-wave  applied  to  either  grid 
will  produce  a  trapezoidal  wave¬ 
shape  of  plate  current,  provided  the 
amplitude  of  the  sine  wave  is  such 
that  the  grid  is  driven  either  to  cut¬ 
off  or  saturation  over  a  considerable 
portion  of  a  half  cycle. 

Applying  signals  of  the  desired 
amplitude,  but  with  different  phase, 
the  grids  will  again  produce  a 


degree  phase  shift  at  10  me 


FIG.  1 — SlinpUil*d  phoM  d«l«ctor  (A) 
cmd  platc-cumnt  Umltar-qrld  ▼pltag* 
ciiTTM  lor  SBIfS  (B) 


trapezoidal  waveshape  of  plate  cur¬ 
rent.  However,  the  width  of  the 
trapezoid  will  be  dependent  on  the 
coincident  portion  of  the  on  period 
of  each  grid  as  shown  in  Fig.  2A. 
Waveforms  in  Fig.  2B  show  the 
instantaneous  plate  voltage  result¬ 
ing  from  1-mc  signals,  14  volts  in 
amplitude,  and  shifted  in  phase  by 
20  deg  applied  to  the  grids.  These 
waveforms  were  measured  with  a 
617  Tektronix  scope  whose  band¬ 
width  is  approximately  100  me. 

Upon  integrating  the  plate-cur¬ 
rent  waveform  over  a  complete 
cycle,  an  average  plate  current  re¬ 
sults  that  is  dependent  on  the  area 
of  the  trapezoid.  Assuming  the 
amplitude  of  the  signal  to  be  suffic¬ 
ient  as  stated  above,  and  the  area 
under  the  sloping  sides  of  the  plate- 
current  waveform  to  be  negligible 
compared  to  the  total  area,  the  aver¬ 
age  plate  current  is  then  dependent 
only  on  the  width  of  the  pulse, 
which  is  linearly  dependent  on  the 
phase-difference  in  grid  voltages. 

Thus  an  output  voltage  is  pro¬ 
duced  that  is  linearly  dependent 
only  on  the  phase  as  it  varies  from 
0  to  180  deg.  This  is  a  somewhat 
idealized  case,  but  is  sufficient  if 
signals  are  comparatively  constant 
in  amplitude.  If  signals  are  vari¬ 
able  in  amplitude,  however,  it  is 
necessary  to  make  certain  refine¬ 


ments  in  the  circuit. 

In  discussing  amplitude  distor¬ 
tion,  it  is  convenient  to  define  e,  as 
the  a-c  component  of  the  plate  volt¬ 
age  resulting  from  amplitude  mod¬ 
ulating  the  signals  30  percent  at 
400  cycles.  Then  the  amplitude  re¬ 
jection  is  defined  as  20  log  e,/e, 
where  e.  is  the  plate-voltage  change 
resulting  from  a  phase  change  of  1 
degree.  Improving  the  amplitude 
rejection  requires  minimizing  the 
changing  area  of  the  plate-current 
pulse  resulting  from  the  a-m. 

If  the  transfer  function  of  the 


FIG.  2 — Pr«dict*d  warcionna  (A)  and 
nproductlona  oi  ert  waraiormt  (B) 


grids  is  assumed  to  be  idealized  as 
shown  in  Fig.  IB  it  is  possible  to 
have  complete  amplitude  rejection 
by  biasing  the  two  grids  at  a  point 
equally  distant  from  cutoff  and 
saturation  as  shown  in  Fig.  2B. 
The  characteristics  are  not  ideal, 
so  corrections  have  been  classified 
as  first,  second  and  third-type  cor¬ 
rections. 

The  corrections  are  better  under¬ 
stood  if  one  expands  the  plate  cur¬ 
rent  t.  in  a  Taylor  series  about  the 
bias  potential 

•  •  (U 

For  good  amplitude  rejection,  the 
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area  Ai  —  A,  shown  in  Fig.  3  must 
be  a  minimum.  Since  the  areas  are 
integrations  of  the  plate  current,  it 
is  intuitively  reasoned  from  the 
general  shape  of  the  transfer  curves 
that  a  value  of  E,  can  be  chosen  to 
minimize  this  difference  in  areas. 

Now  if  the, transfer  functions 
are  reflections  about  the  origin,  n 
consists  of  only  odd  terms  and 
applying  an  odd  function  (sin  mt) 
to  the  grids  and  integrating  term 
by  term,  the  difference  between  the 
two  areas  becomes  zero.  The  cor¬ 
rections  are  then : 

(1)  Let  the  bias  on  both  grids 
be  the  same  and  adjust  this  bias  by 
a  variable  cathode  resistor.  This 
correction  is  significant,  since  the 
tube  was  so  designed  that  with  cer¬ 
tain  potentials  on  the  other  elec¬ 
trodes  the  correct  grid  bias  would 
be  about  the  same  for  both  grids. 

(2)  Bias  each  grid  individually, 
thus  placing  it  at  its  correct  bias. 

(3)  Vary  the  plate  voltage  (plate 
load  resistor)  over  the  range  from 
80  to  220  volts  and  minimize  eje„ 
where  e,  results  from  a  given  phase- 
shift,  for  each  value  of  plate  voltage 
by  adjusting  the  individual  grid 
biases.  A  plot  of  the  minimized 
e,/e,  as  a  function  of  plate  voltage 


/  \  SHADED  AREAS 

/  \  REPRESENT  THE 

/  \  ON  PERIODS  OF 

/  '  EACH  VOLTAGE 


FIG.  3 — Eiilare*d  grid  Toltae*  curvM 
ahow  two  TollafM  oi  dliioroot  ompU* 
tado 


uromonta  with  ataadlnq-woro  datactor 


FIG.  5— Output  Toltaga  oad  ompUtuda 
raiacUon  lor  tha  circuit  ahown  in  Fig.  4 


will  also  have  a  minimum,  indicat¬ 
ing  the  plate  potential  for  best 
amplitude  rejection.  This  corre¬ 
sponds  to  picking  the  transfer  func¬ 
tion  that  most  closely  approximates 
an  odd  function  and  consequently 
maximizes  the  amplitude  rejection. 

The  correction  used  can  be  deter¬ 
mined  from  the  type  of  phase  meter 
desired.  For  metering  over  a  wide 
range  of  phase-difference,  the  first 
or  second  correction  is  the  only  one 
necessary,  since  changes  in  phase 
correspond  to  changes  in  plate  volt¬ 
age  thus  destroying  the  more  sensi¬ 
tive  bias  settings.  For  accurate 
metering  over  a  range  of  10  or  16 
degrees  phase-difference,  the  third 
type  of  correction  is  desired.  A 
method  of  making  the  above  adjust¬ 
ment  is  to  amplitude  modulate  (30 
percent)  the  signals  and  adjust  for 
minimum  modulation  voltage  in 
the  plate  circuit. 

In  general  the  sensitivity,  or  the 
amplitude  rejection,  of  the  phase 
detector  does  not  depend  on  the 
phase-difference  between  the  sig¬ 
nals.  However,  the  phase-differ¬ 
ence  does  affect  the  plate  voltage, 
thus  for  moderate  supply  voltages 
and  good  amplitude  rejection  the 
optimum  phase-difference  is  from 


50  to  130  degrees  in  most  cases. 

With  a  given  supply  voltage  the 
minimum  phase-difference  is  gov¬ 
erned  by  the  minimum  plate  voltage 
at  which  the  tube  can  function  prop¬ 
erly.  There  is  also  a  maximum 
phase-difference  for  a  given  ampli¬ 
tude  of  signal,  because  amplitude 
variations  make  the  results  mean¬ 
ingless  above  this  value.  For  suc¬ 
cessful  operation  it  is  necessary 
that  the  composite  plate  currents 
reach  saturation  before  the  lagging 
edge  of  the  leading  signal  cuts  the 
current  off.  If  this  were  not  the 
case,  the  plate  current  would  depend 
on  amplitude  as  well  as  phase. 

Figure  4  shows  the  circuit  used 
to  measure  very  small  phase-differ¬ 
ences  at  10  me  and  Fig.  5  shows  the 
output  voltage  and  amplitude  rejec¬ 
tion  as  a  function  of  the  phase-dif¬ 
ference.  The  small  phase  shifts 
w'ere  obtained  by  introducing  a  sig¬ 
nal  into  a  sliding  contact  of  a  stand¬ 
ing  wave  detector,  connecting  the 
two  ends  of  the  standing-wave  de¬ 
tector  to  the  two  inputs  of  the  phase 
detector,  and  terminating  the  lines 
in  their  characteristic  impedance. 
The  phase-difference  between  the 
two  ends  is  thus  a  function  of  the 
position  of  the  sliding  contact 

In  order  to  determine  the  loading 
effect  of  the  6BN6  on  the  6AK6’s, 
it  was  necessary  to  measure  the 
effective  input  resistance  of  the 
6HN6  as  a  function  of  its  grid  volt¬ 
age.  The  measurements  were  made 
by  noting  the  Q  of  a  tuned  circuit, 
across  the  grid  to  ground,  as  a  func¬ 
tion  of  the  peak  voltage  applied  to 
the  grid.  The  effective  input  re¬ 
sistance  was  found  to  decrease  as 
the  voltage  increased  up  to  8  volts 
peak.  At  this  voltage  the  resistance 
was  20,000  ohms,  and  increased 
slightly  as  voltage  increased. 
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Oscillofraiiu  show  typleal  palM«  produced  by  inwcpMuIr*  pulM  circuit.  Luft  to  riqbl  or*  pnlaM  of  500  ((MC  ot  500  cpu.  0.3  uaoc  at 

SO  kc  and  a  sorlos  oi  1-mmc  pultos  at  25  kc 


General  Purpose 


Straightforward  circuit  uses  low-cost  components  to  ^convert  low-voltage  sine  wave  into 
procession  of  high-voltage  pulses  with  variable  widths  down  to  a  fraction  of  a  microsecond. 
Typical  applications  are  crt  markers,  gating,  counting  and  frequency  division 


tude  to  eliminate  need  for  further 
amplification. 

The  unit  to  be  described  is  simple 
yet  versatile,  and  it  provides  excel¬ 
lent  output  waveform  and  ampli¬ 
tude.  With  a  sine  wave  input  as  low 
as  100  mv  rms  from  500  cps  to  100 
kc,  pulses  exceeding  100  volts  from 
0.3  |xsec  to  1//  [isec  (where  f  is  the 
operating  frequency  in  me)  in 
length  with  rise  times  of  less  than 
0.04  (isec  can  easily  be  obtained. 

Figure  1  shows  a  schematic  dia¬ 
gram  of  the  pulse  generator. 


August.  1953— ELECTRONICS 


By  ABE  HERSHLER  and  ARTHUR  H.  SEIDMAN 

Project  Engineer  Senior  Engineer 

Electro-Marine  Manufacturing  Corp. 

New  York,  N.  T. 


SEVERAL  excellent  variable-length 
pulse  generators  have  been  de¬ 
scribed  in  the  literature.*’  *■  *  Most 
of  these,  however,  are  restricted  in 
frequency  range  and  output  pulse 
amplitude. 

For  certain  applications  it  is  de- 


Circuit  Description 


As  shown  in  the  diagram,  the  in¬ 
put  waveform  is  first  raised  in  am¬ 
plitude  and  shaped  to  provide  a 
trigger  for  the  blocking  oscillator. 
The  blocking  oscillator,  in  turn,  pro¬ 
vides  a  high-amplitude  sharp  trig¬ 
ger,  relatively  independent  of  the 
input  waveform’s  shape  and  ampli¬ 
tude,  which  fires  the  multivibrator. 
The  multivibrator  produces  the  var¬ 
iable-length  pulse. 

Referring  to  Fig.  1,  V,  is  em¬ 
ployed  as  a  high-gain  over-driven 
amplifier.  The  output  of  this  tube 


sirable  to  have  a  pulse  generator 
whose  input  frequency  can  be  var¬ 
ied  over  a  relatively  large  range 
and  whose  input  waveform  can  be 
arbitrarily  smooth  and  of  low  am¬ 
plitude.  It  is  usually  desirable  to 
have  an  output  of  sufficient  ampli¬ 


Fronl  vWw  ol  complotod  gmwator  ahowi  simplicity  of  construction.  Channsl-lock 
coblnot  ussd  Is  10  X  4  X  2Vk  la. 
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Short-Pulse  Generator 


FIG.  1 — Clrcnit  diagram  of  Toriable-length  pulee  generator.  Power  reguirement.  exclneiee  of  filaments,  is  about  ten  watts;  regulated 

B-f-  and  bias  supplies  are  recommended 


is  fed  to  a  half-section  of  a  12AT7 
and  then  differentiated  to  provide  a 
suitably-shaped  pulse  to  fire  the 
parallel  trigerer  tube.  Parallel  trig¬ 
gering  is  used  with  the  pulse  trans¬ 
former  to  isolate  the  blocking  oscil¬ 
lator  from  its  trigger  source.* 

Blocking  Oscillator 

One-half  of  a  5814  (or  12AU7) 
is  used  in  a  conventional  blocking- 
oscillator  circuit.*  The  developed 
pulse  of  the  blocking  oscillator,  the 
length  of  which  is  less  than  .0.3 
(isec  and  approximately  200  volts  in 
amplitude,  is  employed  as  a  trig¬ 
ger  for  the  cathode-coupled  multi¬ 
vibrator. 

Negligible  loading  of  the  output 
winding  of  the  pulse  transformer  is 
accomplished  by  the  isolating  diode 
with  its  8.2-megohm  load.  The  iso¬ 
lation  preserves  the  amplitude  and 
the  waveshape  of  the  blocking-oscil¬ 
lator  pulse.  The  other  half  triode 
section  of  the  6814  (or  12AU7)  is 
connected  as  a  diode,  although  any 
other  diode  may  be  used  as  well. 
The  multivibrator  circuit  is  a 
straight-forward  cathode-coupled 


monostable  multivibrator.*  The  160- 
ix|i.f  capacitor  and  the  setting  of  the 
10-megohm  potentiometer  deter¬ 
mines  the  length  of  the  generated 
pulse. 

The  only  parameter  in  the  circuit 
which  is  somewhat  critical  is  the 
bias  applied  to  the  blocking  oscil¬ 
lator.  It  should  be  maintained  at 
the  value  shown  to  insure  stable 
operation  over  the  range  mentioned, 
namely  600  cycles  to  100  kc,  without 
permitting  the  blocking  oscillator 
to  become  free-running.  A  voltage 
regulator  tube  and  a  suitable  drop¬ 
ping  resistor  could  provide  the  bias. 
A  regulated  800-volt  power  supply 
is  recommended. 

The  accompanying  oscillograms 
illustrate  the  various  waveforms  ob¬ 
tained  from  the  unit.  The  ampli¬ 
tudes  of  the  waveforms  are  in  ex¬ 
cess  of  100  volts. 

Applications 

For  compactness  the  generator 
may  easily  be  converted  into  a  self- 
contained  unit.  A  one-tube  Wien- 
bridge  oscillator  may  be  added  as  a 
front  end,  thus  eliminating  an  ex¬ 


ternal  sine-wave  generator. 

The  pulse  generator  may  be  used 
wherever  well-defined  pulses  and 
variable  pulse  lengths  are  required ; 
for  example,  direct  Z-axis  spot 
brightening  for  a  cathode-ray  tube, 
gating,  counters,  markers,  and  fre¬ 
quency  division.  By  varying  the 
bias  on  the  blocking  oscillator,  vari¬ 
ous  division  ratios  may  be  obtained. 
Ratios  of  1  to  6  have  been  obtained 
by  the  simple  expedient  of  adjust¬ 
ing  the  bias  to  a  lower  value  than 
specified. 

Many  other  applications  will  sug¬ 
gest  themselves  to  the  user  of  this 
versatile  unit. 
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Transient  Analysis 


Direct-reading  instrument,  designed  for  studying  persistence  of  cathode-ray  tube  screens, 
measures  response  under  observation  at  predetermined  intervals  after  step  excitation.  Only 
%  slight  modification  is  required  for  other  applications 


WHEN  INVESTIGATING  transient 
waveforms,  it  is  usually 
necessary  to  record  the  waveform 
for  quantitative  measurements. 
Mechtlnical  recorders  are  satis¬ 
factory  only  where  relatively  low- 
frequency  components  are  involved, 
and  for  good  accuracy  high  chart 
speeds  must  be  used.  Oscillographic 
displays  re<juire  that  photographs 
be  taken  and  generally  employ 
cumbersome  and  tedious  procedure 
for  accurate  screen  calibration. 
This  is  especially  true  if  a  wide 
range  of  amplitudes  is  encountered, 
as  is  often  the  case  in  present-day 
electronic  instrumentation  applica¬ 
tions. 

The  instrument  to  be  described  is 
a  direct-reading  time-selective  tran¬ 
sient  voltmeter  intended  for  persis¬ 
tence  measurements  on  cathode-ray 
tube  screens. 

However,  the  techniques  em¬ 
ployed  should  be  applicable  to  a 
wide  variety  of  additional  applica¬ 
tions  in  transient  measurements 
and  analysis. 

The  complete  system  is  shown  in 
block  form  in  Fig.  1  with  wave¬ 
forms  to  indicate  sequence  of  oper¬ 
ations. 

Persistence  Measurements 

Screen  persistence  characteris¬ 
tics  are  measured  under  periodic 
screen  excitation,  Fig.  IH.  Screen 
bombardment  by  the  cathode-ray 
electron  beam  produces  a  rapid  rise 
in  screen  fluorescence  followed  by  a 
slower  phosphorescent  decay,  Fig. 
IG.  The  magnitude  of  phosphores¬ 
cent  light  output  on  successive  ex¬ 
citations  increases,  displaying  the 
screen's  build-up  characteristic.  The 
desired  value  of  phosphorescence  Y 
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may  lie  on  any  of  the  decay  curves, 
each  curve  having  a  greater  light 
output  at  a  given  time  after  excita¬ 
tion  than  in  the  preceding  decay 
interval.  Since  each  decay  curve  is 
different,  information  about  the  de¬ 
sired  point  is  supplied  once  during 
the  entire  measurement  cycle. 

To  effect  a  reading  of  this  value, 
the  multiplier  phototube  signal  is 
allowed  to  pass  from  the  phototube 
amplifier  to  the  output  meter  only 
after  the  desired  persistence  time 
has  elapsed.  Ideally,  this  condition 


FIG.  1 — Block  diagram  and  OModotod 
woToionna  ihow  noqnonco  of  oporadona 


of  signal  feedthrough  is  maintained 
for  zero  time.  At  this  instant,  the 
signal  is  fed  to  a  vacuum-tube  volt¬ 
meter  whose  deflection  indicates  the 
phosphorescent  light  output  from 
the  screen,  Fig.  IF. 

Measurement  Cycle 

The  measurement  cycle  is  ini¬ 
tiated  by  the  grid  drive  signal  of 
the  cathode-ray  tube.  Fig.  lA,  IH, 
which  turns  oif  the  electron  beam 
for  1/60  second,  once  each  second. 
The  first  leading  edge  of  this  wave¬ 
form  establishes  zero  reference  time 
and  is  used  to  trigger  a  time-delay 
multivibrator.  Fig.  ID,  which  in 
turn  triggers  a  fixed-width  gate 
multivibrator,  Fig.  IE.  This  gate 
is  then  used  to  turn  on  the  amplifier 
and  voltmeter  circuits  for  a  time 
equal  to  the  width  of  the  gate  pulse. 
The  signal  is  electronically  recorded 
in  this  short  interval,  after  which 
the  output  meter  follows  the  curve 
shown  in  Fig.  IF. 

Since  the  initiating  synchroniz¬ 
ing  signal  is  periodic,  additional 
gates  would  be  produced,  one  each 
second,  and  the  output  meter  would 
respond  to  the  changing  input  to 
the  phototube  amplifier  at  the  end 
of  each  time-delay  interval.  To  pre¬ 
vent  this,  a  bistable  multivibrator 
is  used  as  an  electronic  switch  to 
prevent  all  triggers  after  the  first 
from  triggering  the  time-delay 
multivibrator.  Fig.  1C. 

Circuits 

Circuit  details  are  given  in  Fig.  2 
and  3.  The  synchronizing  signal  is 
fed  to  a  sync  limiter  V„  from  the 
cathode  of  Vu  and  to  amplifier  V#. 
Differentiation  of  the  sync  signal 
takes  place  in  the  output  of  Vu. 
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By  Time  Selection 


Since  the  synchronizinsr  signal  is 
obtained  from  the  grid  drive  voltage 
of  the  tube  under  test,  the  ampli¬ 
tude  will  vary  with  the  tube  type. 
For  this  reason,  a  sync  level  control 
is  provided  as  well  as  limiting,  to 
keep  the  maximum  trigger  voltage 
at  the  grid  of  F,  at  approximately 
25  volts.  This  tube  is  normally 
biased  near  cutoff,  and  with  posi¬ 
tive  sync  input,  the  tube  is  driven 
to  conduction  and  triggers  the  grid 
of  F,,,  the  normally-conducting 
half  of  the  bistable  multivibrator. 
These  initial  conditions  are  estab¬ 
lished  when  an  input  pulse  is  gen¬ 
erated  by  pressing  the  reset  switch 
before  the  measurement  cycle  is 
begun. 

The  step  in  plate  potential  of  Vu 
when  the  multivibrator  flips  is  dif¬ 
ferentiated  and  triggers  the  time- 
delay  cathode-coupled,  monostable 
multivibrator  which  delivers  a  neg¬ 
ative  pulse  to  the  differentiating 
circuit  at  the  grid  of  Vu.  The 
width  of  this  pulse  is  equal  to  the 
desired  time  delay,  (decay  time). 
Subsequent  negative  triggers  from 
the  plate  of  the  sync  amplifier  pro¬ 
duce  no  further  change  at  the  plate 
of  Vu  since  that  tube  is  already 
cut  off.  Therefore,  only  the  first 
synchronizing  pulse  is  effective  in 
triggering  the  time-delay  multivi¬ 
brator. 


For  the  specific  application 
shown,  delays  of  0.1,  0.3,  1,  5  and 
10  seconds,  preset  on  calibration, 
are  provided.  A  variable  plug-in  de¬ 
lay  RC  is  also  available.  The  delay 
multivibrator  is  inherently  less  ac¬ 
curate  than  Miller  type  linear 
sweeps  used  for  highly  accurate 
time  delays.  However,  by  returning 
the  grid  of  Vu  to  a  regulated  sup¬ 
ply  of  500  volts  and  by  regulating 
the  filament  voltage,  the  delay  has 
been  found  to  vary  by  less  than 
2  percent  in  an  8-hour  period  after 
initial  warm-up. 

The  output  of  the  time-delay  mul¬ 
tivibrator  is  differentiated.  Fig.  ID, 
and  the  trailing  positive  pulse  trig¬ 
gers  the  gate  multivibrator,  F,  in 
Fig.  2.  This  is  also  a  cathode-cou¬ 
pled  monostable  multivibrator,  but 
differs  from  the  time-delay  circuit 
in  that  the  width  of  the  output  is 
varied  by  adjusting  the  bias  on 
Vu.*  This  determines  to  what  value 
the  plate  potential  will  drop  when 
the  multivibrator  is  turned  over. 
This  in  turn  is  a  measure  of  how 
far  the  grid  of  Vu  is  driven  nega¬ 
tive  and  beyond  cutoff. 

Hence,  adjusting  the  gate-width 
control  for  a  less  negative  bias  will 
increase  the  gate  width,  which  is 
adjustable  from  approximately  20 
to  1,200  (isec.  The  value  chosen  for 
the  given  application  is  500  |xsec 


and  depends  upon  the  useful  per¬ 
sistence  range  of  the  screens  under 
test,  which  in  turn  is  reflected  in 
the  time  delays  for  which  the  in¬ 
strument  is  set  up.  Since  the  gate 
width  is  only  0.6  percent  of  the 
minimum  delay  of  0.1  second,  the 
change  in  light  output  during  the 
500-iAsec  gate  time  is  negligible.  The 
output  reading  can  be  considered  a 
true  indication  of  the  phosphores¬ 
cence  at  the  end  of  the  chosen  decay 
time.  • 

The  output  of  the  gate  multivi¬ 
brator  is  a  negative-going  square 
pulse  which  cuts  off  cathode  fol¬ 
lower  F„  producing  a  50-volt  nega¬ 
tive  gate  at  the  grid  of  F^,  Fig,  3. 
This  tube  and  F*  form  a  modified 
diode  switch  with  the  photo  ampli¬ 
fier  interposed  between  the  two. 
With  the  function  switch  in  the 
READ-position  and  no  gate  present 
at  the  grid  of  tube  Fm,  the  signal 
at  the  input  to  the  photo  amplifier 
cannot  pass  to  the  input  of  the  elec¬ 
trometer  vacuum-tube  voltmeter  F,. 
This  occurs  because  the  low  plate 
potential  of  Vu,  due  to  maximum 
plate  current  of  F„  corresponding 
to  zero  grid  bias,  is  amplified  to 
make  the  cathode  of  V,  negative 
with  respect  to  its  plate  for  all 
values  of  the  negative  photo  input 
signal; 

When  the  gate  multivibrator  is 
triggered,  the  pulse  delivered  to  the 
grid  of  Vu  cuts  the  tube  off  for 
approximately  600  (tsec.  The  plate 
potential  of  Vu  rises  and  is  now 
passed  to  the  cathode  of  the  diode 
switch  as  a  negative  pulse  whose 
amplitude  is  proportional  to  any 
voltage  present  at  the  input  to  the 
photo  amplifier.  It  is  this  pulse 
which  represents  the  light  output 
of  the  cathode-ray  tube  screen  at 
the  time  the  delayed  gate  is  gen¬ 
erated. 

Diode  F,  now  conducts  and  C9 
and  Co  are  charged,  with  the  volt¬ 
age  across  Co  being  measured  in 
the  cathode  circuit  of  an  electrom¬ 
eter  vacuum-tube  voltmeter. 

electrometer  VTVM 

This  circuit  is  a  modification  of 
a  commercial  electrometer.*  The 
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80,000-ohin  resistor  in  series  with 
the  external  precision  meter  was 
found  necessary  to  reduce  excessive 
damping  of  the  circuit  on  the  se¬ 
lected  meter,  while  the  1.5-volt  bat¬ 
tery  in  series  with  the  60,000-ohm 
resistor  is  used  to  raise  the  operat¬ 
ing  current  of  the  5803  to  a  value 
giving  good  linearity.  The  ex¬ 
tremely  low  grid  current  of  the 
5803  allows  the  use  of  the  0.1-af 
capacitor  Cn  as  the  only  grid  re¬ 
turn  without  altering  the  grid  po¬ 
tential  due  to  grid-current  effects, 
and  produces  an  extremely  high  dis¬ 
charge-time  constant. 

Reading  Time 

Once  the  signal  charge  has  been 
delivered  to  Co  loss  of  charge  is  de¬ 
termined  by  the  potential  at  the 
cathode  of  Vtx,  the  back  resistance 
of  r„  and  the  leakage  of  both  Co 
and  C .  These  factors  directly  affect 
the  reading  time,  which  is  the  time 
in  which  an  observer  can  take  a 
reading  before  the  indication  drops 
a  specified  amount. 

To  consider  these  factors,  the  op¬ 
erating  procedure  must  be  ex¬ 
amined.  Initially  the  function 
switch  is  set  on  zero  1  position, 
Co  is  shorted  out  and  the  electrom¬ 
eter  is  adjusted  to  zero.  This  cir¬ 
cuit  has  a  low  short-time  drift  and 
requires  occasional  readjustment. 
In  this  position  the  electrometer 
side  of  Cc  is  also  shorted  to  ground 
and  therefore  assumes  the  potential 
of  the  cathode  of  V,a. 

When  the  function  switch  is 
thrown  to  zero  2  position,  Co  is 
placed  in  its  normal  operating  posi¬ 
tion  in  series  with  the  photo  ampli¬ 


fier  output.  Diode  switch  F,  is 
now  shorted  out.  Any  voltage  previ¬ 
ously  existing  at  the  cathode  of 
Fti  is  now  also  across  Co  which 
effectively  cancels  drift  voltage 
from  the  photo  amplifier,  leaving  a 
net  output  of  zero  volts  across  Co 
without  a  signal  input.  Thus,  the 
function  switch  may  be  thrown  to 
ZERO  1  position  at  any  time  to  zero 
the  photo  amplifier  automatically. 

The  cathode  of  F„  can  be  ad¬ 
justed  to  ground  potential  with  the 
amplifier  zero  adjustment  when  the 
function  switch  is  in  other  than 
READ  position  and  no  signal  is  pres¬ 
ent,  The  control  need  not  be  ad¬ 
justed  in  the  normal  operation. 

If  the  output  of  the  photo  ampli¬ 
fier  drifts  several  volts,  then  Co  will 
also  operate  with  this  voltage  across 
its  terminals  in  zero  2  position  and 
will  slowly  discharge  through  its 
leakage  resistance.  This  will  cause 
Co  to  charge  slowly  and  produce  a 
down-scale  deflection  on  the  output 
meter.  This  will  result  in  calibra¬ 
tion  error  in  zero  2  position.  To 
make  the  choice  of  capacitors  some¬ 
what  less  critical,  the  circuit  shown 
was  chosen  to  operate  the  cathode 
of  F,.«  close  to  ground  potential  so 
that  the  initial  voltage  across  Co  is 
nearly  zero. 

It  is  desirable  to  eliminate  the 
coupling  battery  at  the  plate  of  Ft* 
and  to  ground  the  0.2-meg  cathode 
resistor  of  Vn,  thereby  eliminating 
the  amplifier  zero  adjust.  Connect¬ 
ing  the  plate  of  V„  to  the  grid  of 
F,j  places  the  cathode  of  V,a  at 
approximately  170  volts.  Because  of 
the  switching  arrangement,  this  is 
cancelled  out  along  with  any  drift 


FIG.  3 — Qatod  photo  amplillor  and  •loeiromotor  Tacuuin-tubo  voltaolor  circuits 
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voltage  since  Cc  will  now  operate  at 
a  potential  of  about  170  volts  with¬ 
out  a  signal.  No  balancing  reference 
voltage  is  needed.  For  a  given  time 
interval,  however,  Co  will  discharge 
by  a  much  greater  amount  due  to 
the  higher  initial  voltage  across 
it,  and  will  cause  a  slowly-increas¬ 
ing  down-scale  deflection  since  the 
sum  of  the  voltages  across  Co  and 
Co  must  equal  the  cathode  voltage 
of  Via-  Use  of  a  laboratory  grade 
capacitor  for  Co  will  correct  this. 

With  the  function  switch  in  ZERO 
2  position,  full  scale  d-c  meter  cali¬ 
bration  is  effected.  The  output  from 
the  phototube  for  a  standard  light 
source  is  adjusted  until  the  output 
meter  reads  full  scale.  Tube  V,,  is 
inoperative  with  its  cathode  circuit 
open,  simulating  the  presence  of 
the  delayed  gate  which  cuts  off  F... 
However,  the  accuracy  of  this 
method  is  affected  by  the  charging 
time  constant  under  actual  pulse 
input  to  the  cathode  output  circuit 
of  Via,  consisting  of  the  forward 
resistance  of  diode  F,  and  Co  and  Co 
in  series.  It  is  also  affected  by  the 
leakage  resistance  of  each  capacitor 
since  the  voltage  division  between 
the  two  is  not  the  same  for  both  a-c 
and  d-c  inputs.  The  leakage  time 
constant  of  the  two  capacitors 
would  have  to  be  equal  for  this  to 
be  true. 

Capacitor  Cc  serves  the  purpose 
of  reducing  the  charging  time  con¬ 
stant  in  addition  to  zeroing  the  am¬ 
plifier  automatically  as  described 
above.  The  value  used  is  a  com¬ 
promise  to  obtain  reasonably  fast 
charging  time,  long  discharge  time 
for  stability  of  reading,  and  to  keep 
down  the  loss  of  output  voltage  due 
to  the  capacitance  divider  of  Co  and 
Co  in  series.  An  alternate  method 
for  obtaining  a  fast  charging  time 
is  that  of  cascaded  diode-coupled 
circuits**  where  a  fast  charging 
circuit  is  followed  by  a  slow  one. 
This  was  not  attempted  because  of 
extra  switching  circuits  entailed. 

Reading 

After  the  meter  has  been  zeroed 
and  calibrated,  the  function  switch 
is  placed  in  the  read  position.  This 
completes  the  cathode  circuit  of 
V,M,  and  places  the  diode  gate  F. 
in  series  with  the  amplifier  output. 
A  reading  can  now  be  taken  after 
setting  the  desired  time  delay  and 
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then  turning  on  che  srrid  drive 
si(?nal.  Fig.  lA  and  IH,  which 
initiates  the  measurement  cycle. 
The  delayed  gate  is  then  generated 
and  cuts  off  V,,  for  the  duration  of 
the  gate  width,  while  Co  is  charged. 
For  the  component  values  shown, 
and  using  an  allowable  charging 
time  of  500  jisec  (gate  width),  the 
output  will  indicate  approximately 
96  percent  of  full  scale  under 
actual  test  conditions  in  the  read 
position,  with  a  photo  input  equal 
to  that  giving  full  scale  in  zero 
position.  Since  doubling  the  gate 
width  produces  only  about  1  percent 
increase  in  deflection,  no  attempt 
was  made  to  improve  the  charging 
time  by  reducing  the  capacitance  of 
Cc.  This  would  require  a  greater 
input  with  a  loss  of  linearity,  a 
higher  leakage  resistance  for  Cct 
and  a  greater  back  resistance  for 
the  diode  gate 

Calibration  Error 

The  error  in  d-c  calibration  can 
be  eliminated  by  dynamically  cali¬ 
brating  the  full  scale  reading  in 
the  READ  position  where  the  reading 
takes  place  only  on  arrival  of  the 
delayed  gate  at  the  grid  of  V,,,  as 
in  an  actual  test  reading.  With  the 
use  of  the  .manual  switch,  a  trigger 
is  internally  generated  which  re¬ 
sults  in  a  gate  being  delivered  to 
V„  in  the  same  manner  as  the 
external  synchronizing  signal. 

If  the  output  of  the  phototube  is 
adjusted  each  time  after  a  reading 
is  taken  until  a  full  scale  reading 
is  achieved,  for  a  standard  light 
source,  then  all  calibration  error  is 
eliminated.  This  method  takes 
slightly  longer  than  d-c  calibration 
but  is  not  at  all  difficult.  The  overall 
linearity  in  either  case  is  approxi¬ 
mately  1  percent  of  full  scale,  and 
the  frequency  response  of  the  amp¬ 
lifier  is  adequate  for  the  specified 
working  range.  An  input  of  ap¬ 
proximately  0.5  volt  at  the  photo 
input  terminal  will  produce  full 
scale  deflection  of  the  output  meter. 

When  the  function  switch  is  in 
the  READ  position  with  the  gate  in¬ 
operative  the  potential  at  the 
cathode  of  is  approximately  40 
volts  higher  than  in  the  zero  1 
and  ZERO  2  position  >  due  to  the 
change  in  plate  potential  of  V«i, 
although  this  varies  with  the  photo 
input  signal.  This  will  cause  Ce  and 
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Co  to  charge  to  this  value  or 
Co  will  discharge  if  a  reading  has 
already  been  taken.  In  either  case  a 
down-scale  deflection  will  occur  un¬ 
less  the  back  resistance  of  V,  is 
extremely  high.  Clamping  may  be 
used  to  keep  the  cathode  of 
near  its  initial  potential. 

The  diode  back  resistance  is  the 
most  critical  factor  influencing 
stability  of  zero  and  the  constancy 
of  deflection.  Ordinary  receiving-* 
type  diodes  or  high-voltage  diodes 
do  not  have  sufficient  back  resis¬ 
tance  for  this  application.  For  ex¬ 
ample,  a  discharge  time  constant 
of  100  seconds  requires  a  back  re¬ 
sistance  of  20,000  megohms.  This 
is  a  relatively  short  time  constant 
for  in  10  seconds  the  reading  will 
fall  approximately  10  percent. 

The  circuit  illustrated  can  main¬ 
tain  its  reading  for  approximately 
5  minutes  before  the  reading  will 
drop  more  than  2  percent  of  full 
scale.  This  is  obviously  more  than 
ample  time  for  an  observer  to  take 
a  reading.  However,  if  it  is  desired 
to  obtain  several  points  on  a 
transient  waveform  in  a  single 
measuring  cycle,  a  large  reading 
time  is  desirable,  especially  if  a 
difference  in  readings  is  required. 

By  duplicating  the  system  from 
the  output  of  the  bistable  switch  to 
the  input  of  the  vacuum-tube  volt¬ 
meter  for  each  additional  point  on 
the  transient,  the  grid  of  the  output 
meter  may  be  switched  to  each  0.1- 
(xf  capacitor. 

Other  Features 

Additional  features  are  a 
MANUAL  .switch  for  manually  de¬ 


energizing  a  cathode-ray  tube 
screen  and  simultaneously  initiating 
a  trigger  for  producing  a  delayed 
gate.  It  is  also  used  for  calibration 
as  described  above.  For  calibrating 
the  time-delay  multivibrator,  the 
bistable  switch  is  converted  to  an 
amplifier  for  continuous  triggering 
of  the  delay  multivibrator. 

This  is  accomplished  by  throw¬ 
ing  the  REPETITIVE-SINGLE  switch 
to  REPETITIVE  position.  This  opens 
the  cathode  of  V,t  allowing  V,,  to 
act  as  an  amplifier. 

The  REPETITIVE  position  may  also 
be  used  to  monitor  the  continuous 
rise  in  the  value  of  Y,  Fig.  IG,  in 
successive  decay  intervals.  Internal 
calibration  voltage  is  provided  for 
checking  the  linearity  of  the  photo 
amplifier  and  vacuum-tube  volt¬ 
meter. 

The  instrument  described  re¬ 
sulted  from  work  on  a  project  of 
the  Naval  Material  Laboratory  to 
simplify  evaluation  of  long  per¬ 
sistence  phosphors  originally  estab¬ 
lished  at  the  M.I.T.  Radiation 
Laboratories.  The  author  is  in¬ 
debted  to  D.  H.  Andrews  and  B. 
Bernstein  of  the  Material  Labora¬ 
tory  for  their  helpful  suggestions, 
and  to  M.  Turntine  who  constructed 
the  instrument  and  aided  in  the 
testing  of  the  final  unit. 
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Pulse  Averaging  Circuit 


Voltmeter-type  device  employing  three  standard  tubes  and  three  crystal  diodes  measures 
average  of  varying  input  pulse  train  with  pulse  widths  as  small  as  0.35  microsecond. 
Assuming  linear  output,  maximum  error  is  10  percent  full-scale  reading.  Tm[>rovement  is 
obtained  by  sacrificing  minimum  pulse  width 
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Measuring  the  amplitude  of 
pulses  can  become  extremely 
tedious  and  time  consuming  especi¬ 
ally  when  more  than  a  few  pulses 
must  be  observed.  In  a  repetitive 
system  it  is  not  always  necessary 
to  determine  the  amplitude  of  every 
pulse  since  the  average  amplitude 
of  a  number  of  pulses  will  yield  the 
desired  information.  If  the  spread 
as  well  as  the  average  is  required, 
such  a  device  becomes  an  important 
auxiliary. 

The  basic  circuit  shown  in  Fig.  1 
has  been  used  previously  in  a  count¬ 
ing  rate  meter‘  but  in  adapting  the 
circuit  for  measurement  of  average 
amplitude  information  a  number  of 
important  modifications  became 
necessary. 

Basic  Voltmeter 

A  positive  pulse  of  amplitude  E  is 
applied  across  C,  in  series  with 
diode  Z>,  and  Ct.  Capacitance  Ci  is 
much  smaller  than  C,  and  therefore 
C,  becomes  fully  charged  during 
each  pulse.  Regardless  of  the  rela¬ 
tive  sizes  of  Ct  and  C„  the  same 
amount  of  charge  is  deposited  on 
each. 

q  -  CiE  (1) 

Diode  Di  serves  to  isolate  C,  during 
the  discharge  period  between  pulses 
so  the  voltage  that  builds  up  across 
Cl  is  proportional  to  the  average 
amplitude  of  the  pulses. 


FIG.  2 — Circuit  using  vacuum  diode 


Output  voltage,  E„  is 


Eo  “  ti  Rt 

(2) 

and  since  t  =  Bq/ht, 

t,  -  ng 

(3) 

where  n  is  the  number  of  pulses  per 
second.  Substituting  the  value  of 
q  from  Eq.  1 

i,  -  n  Cl  F  (4) 

and  using  this  value  of  ti  in  Eq.  2 
Et  ^  n  Cl  E  Et 

Since  the  circuit  is  sensitive  to 
pulse  rate  and  pulse  amplitude, 
either  one  can  be  measured  by  hold¬ 
ing  the  other  constant. 

Linearity  of  the  system  is  de¬ 
pendent  on  the  value  of  Ct  and  the 
back  resistances  of  diodes  Dt  and  D. 
in  series.  But  the  minimum  usable 
pulse  width  is  the  shortest  possible 
time  required  to  charge  Ct  fully. 


and  this  is  dependent  on  the  for¬ 
ward  resistance  of  diode  D,  as  well 
as  the  output  impedance  of  the 
driver. 

ImproYed  Rectifier 

The  solution  to  this  situation  de¬ 
pends  on  a  diode  with  zero  forward 
resistance  and  infinite  back  resist¬ 
ance.  Since  this  condition  is  impos¬ 
sible  to  obtain,  two  alternatives 
present  themselves.  For  the  meas¬ 
urement  of  pulses  of  greater  width 
than  one  microsecond,  a  6AL5  tube 
is  used  for  D,  and  D,  as  shown  in 
Fig.  2.  A  battery  is  inserted  to  bal¬ 
ance  out  the  Edison  effect  of  the 
diodes.  This  circuit  has  good  lin¬ 
earity  and  will  give  a  fairly  accur¬ 
ate  average  for  the  prescribed 
pulse.  Unfortunately  this  arrange¬ 
ment  will  not  work  for  pulses  much 
shorter  than  a  microsecond  since 
the  forward  resistance  of  D,  is  too 
great  to  allow  Ct  to  charge  fully  and 
therefore  the  circuit  becomes  pulse- 
width  sensitive. 

Practical  Circuit 

In  the  completed  circuit.  Fig.  3, 
the  charging  time  constant  has  been 
lowered  by  using  crystal  detectors 
in  place  of  diodes  and  also  a  very 
low-output-impedance  driver.  The 
forward  resistance  of  a  crystal  is 
about  80  ohms  as  compared  with  a 
diode  forward  resistance  of  about 
200  ohms.  Unfortunately,  one  dif¬ 
ficulty  arises  that  is  not  present 
when  the  vacuum  diode  is  used.  The 
crystal  resistance  is  dependent  on 
applied  voltage  as  shown  by  the 
curve  in  Fig.  4. 
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When  the  back  voltage  is  below 
50  mv  the  effective  back  resistance 
is  relatively  low — less  than  50,000 
ohms.  At  this  point  an  appreciable 
portion  of  the  discharge  current 
from  Cj  (Fig.  1)  is  through  the 
back  resistance  of  the  crystals.  This 
condition  results  in  the  nonlinear 
output  shown  in  Fig.  6A.  By  in¬ 
creasing  Cl  to  450  niif.  the  voltage 
output  is  raised  appreciably  and  the 
nonlinearity  is  improved  to  4  per¬ 
cent  of  full-scale  reading.  How¬ 
ever,  the  minimum  measurable 
pulse  width  is  0.7  jisec,  as  com¬ 
pared  with  0.35  (xsec  with  Ci 
equal  to  150  pi[xf.  If  the  value  is  re¬ 
duced  very  much  below  100  tijif  the 
performance  is  adversely  affected 
by  stray  capacitance. 

To  minimize  the  nonlinear  output 
it  is  important  to  select  crystals  for 
use  at  D,  and  D,  that  have  higher 
back  resistance  at  low  levels  of  ap¬ 
plied  voltage.  This  can  be  done  by 
measuring  the  back  resistance  with 
50  mv  applied.  In  general,  the  in¬ 
dividual  units  of  the  type  1N54 
crystals  exhibit  higher  back  resist¬ 
ance  than  the  type  1N34  units. 

Temperature  Characteristics 

Crystal  characteristics  vary  radi¬ 
cally  when  units  are  subjected  to 
high  temperatures,  such  as  occurs 
when  enclosed  in  apparatus  contain¬ 
ing  a  number  of  tubes  or  dissipat¬ 
ing  elements  in  a  confined  space. 
Therefore,  care  should  be  exercised 
in  physical  arrangement  and  venti¬ 
lation. 

Another  compromise  which  must 
be  made  concerns  Rt.  The  output 


voltage  must  be  a  quantity  large 
enough  to  measure  conveniently. 
Because  the  current  is  small,  R, 
must  be  fairly  large.  Yet,  R,  must 


FIG.  5 — AmpUtud*  choract*rlstlcs  ior 
two  raluM  oi  mHm  capacitor  in  FI9.  1 
and  2 


■tont  pook  ompUtud*  ior  two  toIum  of 
MriM  capacitor 


FIG.  7 — Elloct  oi  pula*  rota  iraquancy 
on  output 


FIG.  4 — Raalatanca  of  1N3S  unit 


be  kept  much  smaller  than  the  com¬ 
bined  back  resistance  of  the  crys¬ 
tals  and  of  such  a  value  that  the 
time  constant  R,  Ct  is  large  enough 
to  average  the  pulses.  Capacitor 
C,  is  limited  by  the  consideration 
that  the  voltage  developed  across  it 
must  be  much  smaller  than  that  of 
Cl  so  small  pulses  will  not  be  neg¬ 
lected  in  the  average. 

The  first  three  tubes  in  Fig.  3 
make  up  a  8.5-mc  video  amplifier 
permitting  a  one-volt  positive  pulse 
to  give  an  output  of  0.3  volt  d-c.  A 
selection  of  averaging  times  is 
available  at  switch,  Si.  The  crystal 
at  the  6AK6  grid  serves  as  a  limi¬ 
ter,  preventing  burnout  of  the  other 
crystals. 

This  voltmeter  is  especially  sensi¬ 
tive  to  noise  because  noise  contains 
many  high-frequency  components. 
Output  increases  with  frequency 
and  therefore  a  small  noise  voltage 
produces  a  relatively  large  output. 
In  one  instance  of  use  where  noise 
was  unavoidable,  its  effect  was  suc¬ 
cessfully  eliminated  by  the  inser¬ 
tion  of  a  squelch  circuit. 

For  measuring  the  average  of 
pulses  whose  width  is  1  microsecond 
or  greater  the  use  of  the  circuit  in 
Fig.  2  is  reasonably  accurate.  The 
circuit  of  Fig.  3  will  produce  an 
average  of  a  varying  pulse  train 
with  pulse  widths  as  small  as  0.36 
microsecond. .  Assuming  linear  ac¬ 
curacy,  maximum  error  will  be  10 
percent  of  full  scale  reading. 
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I>«l«clor  portton  oi  unit  transmits  and 
rscsiTss  light  bsamt 


Reflected-lighl  system  uses  phototube-triggered  thyratrons  to  measure  vertical  speed  of 
landing  planes.  Unit  makes  available  immediately  information  that  formerly  required 

time-consuming  analysis  of  photographs 


Basic  information  required  dur¬ 
ing  acceptance  tests  of  air¬ 
craft  includes  the  vertical  compo¬ 
nent  of  the  rate  of  descent  just 
prior  to  touchdown.  This  informa¬ 
tion  is  used  as  an  aid  in  determining 
the  impact  on  landing  gear  and 
other  structures  of  the  plane. 

Prior  to  the  development  of  the 
unit  to  be  described  cameras  were 
used  exclusively  for  obtaining  rate- 
of-descent  data.  Airfield  installa¬ 
tion  required  cameras  to  be  loaded 
and  set  with  precision.  Reduction 
of  the  information  obtained  by  this 
method  required  considerable  time 
and  in  many  cases  results  would 
vary  as  much  as  30  or  40  percent. 

The  employment  of  a  doppler 
radar  to  measure  rates  of  descent 
has  been  tried,  but  such  a  system 
requires  aircraft  modifications  that 
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increases  weight,  cost,  and  complex¬ 
ity,  These  factors  have  discouraged 
the  use  of  doppler  radar  other  than 
for  flight  tests. 

TRODI 

Factors  considered  in  developing 
the  Touchdown  Rate  of  Descent  In¬ 
dicator  (TRODI)  required  that  a 
minimum  of  equipment  be  installed 
in  the  aircraft,  and  rate-of -descent 
values  should  be  immediately  avail¬ 
able  on  direct-reading  meters.  The 
unit  also  had  to  be  light  weight, 
portable  and  easy  to  calibrate. 

To  satisfy  these  requirements,  a 


unit  combining  electromechanical 
and  optical  components  was  de¬ 
signed.  Readings  obtained  are  a 
function  of  the  time  it  takes  an  air¬ 
craft  to  descend  a  vertical  distance 
of  one  foot. 

A  trihedral  prism  weighing  less 
than  li  pounds  is  the  only  part  of 
the  system  installed  on  the  plane. 
The  trihedral  prism  because  of  its 
three  mutually  perpendicular  re¬ 
flecting  surfaces,  will  reflect  any 
incident  light  directly  to  its  source 
as  shown  in  Fig.  1. 

The  prism  is  mounted  on  the 
landing-strut  that  will  be  nearest 
the  detector  unit  during  landing. 
If  the  design  of  the  aircraft  makes 
a  strut  unavailable  for  the  installa¬ 
tion  of  the  prism,  another  location 
may  be  chosen,  preferably  near  the 
plane’s  centerline  to  reduce  the  pos- 
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FIG.  1 — PrUm  rctunu  light  to  lU  oourco 


sibility  of  false  readings  caused  by 
aircraft  roll.  The  prism  must  be 
mounted  so  that  it  can  see  the  de¬ 
tector  unit,  but  need  not  be  aimed 
precisely  toward  it.  The  prism  is 
mounted  pointing  15  degrees  out¬ 
board  of  the  longitudinal  axis  of  the 
aircraft.  The  prism  installation  is 
simple  and  in  no  way  critical,  re¬ 
quiring  no  modification  of  the  air¬ 
craft. 

The  basic  installation  consists  of 
a  detector  assembly  and  indicator 
assembly.  A  block  diagram  of  both 
units  is  .shown  in  Fig.  2. 

The  Detector 

The  detector  assembly  projects 
and  receives  beams  of  light.  It  con¬ 
tains  two  light  sources  and  a 
rotating  disk  that  chops  the  beam 
of  light  at  a  frequency  of  6,600  cps. 

Light  from  a  vertical  lamp  fila¬ 
ment  passes  through  a  heat-absorb¬ 
ing  glass  into  a  lens  system  and  is 
focused  on  the  plane  of  rotation  of 
a  radially-slotted  chopping  disk.  A 
stationary  vertical  slot  with  a  width 
approximately  equal  to  that  of  the 
di.sk  slots  is  mounted  immediately 
in  front  of  the  chopper. 

Chopped  light  from  the  disk  is 
reflected  downward  through  a  prism 
toward  the  axis  of  the  lower  receiv¬ 
ing  lens.  This  prism,  composed  of 
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two  right-angle  pri.sms  housed  to¬ 
gether,  rotates  the  filament  image 
90  deg.  so  that  its  length  is  in  the 
horizontal  direction. 

The  light  then  pas.ses  through  a 
cylindrical  lens  mounted  in  contact 
with  the  pri.sm.  The  focus  of  this 
lens  is  placed  at  or  near  the  filament 
image  and  the  rays  of  light  leaving 
the  lens  fan  downward. 

A  right  angle  prism  reflects  this 
fan  forward  into  a  horizontal  plane. 
The  fan  is  nearly  30  deg.  wide  and 
le.ss  than  one  deg.  thick  vertically. 
The  width  equals  the  angular 
spreading  of  the  rays  leaving  the 
chopper,  while  the  thickness  is  de¬ 
termined  by  the  cylindrical  lens. 

By  means  of  a  similar  optical  sys¬ 
tem,  an  upper  fan  of  light  is  pro¬ 
jected  forward  one  foot  above  the 
lower  fan.  The  thickness  of  the  two 
fans  increases  with  distance  and 
they  overlap  and  merge  at  a  dis¬ 
tance  of  about  70  feet.  At  200  feet, 
each  fan  has  a  width  of  about  107 
feet  and  a  thickness  of  about  3  feet. 

Receirer 

When  an  aircraft  descends 
through  the  upper  fan-shaped  beam, 
the  trihedral  prism  on  the  landing 
gear  returns  the  light  beam  to  its 
source.  Light  transmitted  by  the 
detector  is  reflected  back  to  this 


region.  Some  of  this  light  enters 
the  receiver  lens,  which  focuses  the 
light  on  a  slotted  plate.  As  the 
trihedral  prism  descends,  its  image 
on  the  plate  ascends.  The  ascend¬ 
ing  image  falls  briefly  upon  the  slit 
and  through  a  lens  system  on  a 
931A  phototube.  An  amber  filter  is 
used  to  increase  the  signal-to-noise 
ratio  by  excluding  much  of  the  blue 
.sky  light,  while  admitting  most 
of  the  light  returning  from  the 
trihedral  prism. 

The  optical  system  that  transmits 
the  beams  of  light  determines  a  fan 
of  illumination  several  inches  or 
feet  thick.  The  receiving  optical 
.system  determines  a  fan  of  sensi¬ 
tivity  such  that  the  light  source 
must  be  in  this  fan  to  illuminate  the 
phototube.  The  fan  of  sensitivity 
is  about  30  deg.  wide  and  is  fixed 
by  the  length  of  the  slit  in  the 
plate  and  the  focal  length  of  the 
receiving  lens.  The  thickness  of 
the  sensitivity  fan  is  about  0.5  inch 
at  a  distance  of  200  feet  and  lies 
wholly  w’ithin  the  fan  of  illumi¬ 
nation. 

When  light  refiected  by  a  trihe¬ 
dral  pri.sm  entering  the  upper  fan 
of  illumination  reaches  the  upper 
.slit,  the  upper  phototube  is  briefly 
illuminated  and  its  resultant  pul.se 
triggers  a  timing  circuit  in  the  in- 
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dicator  unit.  The  lower  phototube 
is  unaffected  at  that  time,  because 
no  light  from  the  prism  can  enter 
the  lower  slit.  As  the  prism  de¬ 
scends  into  the  lower  fan  of  illumi¬ 
nation,  the  lower  phototube  is  af¬ 
fected  and  this  second  pulse  trig¬ 
gers  its  timing  circuit  in  the  indi¬ 
cator.  The  time  interval  between 
the  two  triggers  is  measured  and, 
since  the  two  fans  of  sensitivity  are 
precisely  one  foot  apart,  the  rate  of 
descent  is  determined. 

The  Indicator 

The  method  of  measuring  the 
time  interval,  as  the  aircraft  drops 
the  one  foot  between  the  two  optical 
receiving  fans  is  illustrated  in  the 
block  diagram.  Fig.  2. 

Light  reflected  to  the  upper 
phototube  from  the  trihedral  prism 
is  modulated  at  5,600  cps.  This 
light  causes  a  5,600-cp8  current  to 
flow  through  the  multiplier  photo¬ 
tube  creating  a  voltage  across  its 
plate-load  resistor.  This  voltage  is 
amplified  by  a  single  triode  stage 
and  supplied  by  a  cathode  follower 
through  a  250-foot  low-capacitance 
coaxial  cable  to  the  indicator  unit. 

The  5,600-cycle  signal  received  at 
the  indicator  unit  is  further  ampli¬ 
fied  by  two  triode  stages ;  one  utiliz¬ 
ing  a  resonant  circuit  as  the  plate 
load  to  narrow  the  bandwidth  of  the 
amplifier  and  improve  the  signal-to- 
noise  ratio.  The  amplifier  sigrnnl  is 
used  to  trigger  a  thyratron,  which 
acts  as  a  switch  to  connect  a  care¬ 
fully-regulated  voltage  to  two  R-C 
circuits  allowing  the  capacitor  to 
charge. 


The  signal  caused  by  the  trihedral 
prism,  when  it  passes  through  the 
sensitive  area  of  the  lower  photo¬ 
tube,  is  handled  in  the  same  manner 
as  the  signal  to  the  upper  tube. 
This  signal  triggers  a  second  thy¬ 
ratron  to  remove  the  applied  voltage 
from  the  R-C  combination.  The 
capacitor  voltage  which  is  approxi¬ 
mately  proportional  to  the  elapsed 
time  is  applied  through  a  cathode 
follower  to  an  ammeter  in  a  com¬ 
pensating  and  balancing  circuit. 

Meters 

Since  velocity  of  descent  is  equal 
to  one  foot  divided  by  the  elapsed 
interval  of  time,  the  velocity  scale 
on  the  meter  is  nonlinear.  This 
nonlinearity  is  so  great  that  it  is 
impractical  to  cover  the  entire  oper¬ 
ating  range  from  3.5  to  35  ft  per 
sec  with  one  meter  and  still  provide 
good  accuracy.  To  assure  accuracy, 
two  R-C  networks  with  time  con¬ 
stants  adjusted  to  cover  different 
ranges  are  charged  simultaneously. 
The  rate  of  descent  is  thus  indicated 
on  two  separate  meters;  one  meter 
covers  the  slow  descent  range  of 
3.5  to  18  ft  per  sec,  the  other  meter 
covers  the  fast  descent  range  of  14 
to  35  ft  per  sec.  By  this  means,  the 
scale  divisions  are  sufficiently  sepa¬ 
rated  to  permit  instruments  of  1- 
percent  accuracy  to  be  utilized. 

The  reading  remains  on  the  met¬ 
ers  for  an  appreciable  length  of 
time  without  evident  change,  pro¬ 
viding  sufficient  time  for  observa¬ 
tion  and  recording. 

The  instrument  is  reset  by  a  con¬ 
trol  that  extinguishes  the  thyra- 


trons  and  discharges  the  memory 
capacitors. 

Gain  controls  are  provided  in  the 
two  amplifying  channels  in  the  in¬ 
dicator  unit  and  are  accessible  dur¬ 
ing  operation.  The  gain  of  the  first 
channel  is  adjusted  so  that  random 
noise-pulses  trigger  the  thyratron 
at  approximately  2-minute  intervals. 
Because  the  second  channel  cannot 
be  triggered  until  the  first  channel 
is  actuated,  the  gain  of  the  second 
channel  is  adjusted  to  provide  a 
delay  of  approximately  20  seconds 
after  the  first  channel  is  triggered 
before  it  will  trigger  on  random 
noise  pulses. 

Calibration 

To  calibrate  the  indicator  unit  in¬ 
ternally,  a  precision  one-shot  multi¬ 
vibrator  is  provided  to  produce  two 
pulses  separated  by  time  intervals 
corresponding  to  3.6  ft  per  sec,  14  ft 
per  sec,  and  35  ft  per  sec.  These 
pulses  trigger  the  thyratrons  and 
are  utilized  to  adjust  the  meters 
accurately. 

When  TRODI  is  used  in  the  pres¬ 
ence  of  excessive  ambient  light,  as 
when  the  detector  is  facing  the  sun, 
it  is  found  necessary  to  increase  the 
brightness  of  the  projected  beams. 
Therefore,  a  beam-intensity  control 
has  been  incorporated  in  the  sys¬ 
tem.  This  control  increases  the 
brilliance  of  the  projection  lamps 
giving  a  more  intense  beam  and  in¬ 
creasing  the  signal-to-noise  ratio. 
Beam-intensity  controls  are  located 
on  the  detector  and  indicator  units, 
to  enable  beam  intensity  to  be  in¬ 
creased  from  either  position. 
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Toroid  Design  Charts 

Reference  to  these  charts  permits  speedy  determination  of  Q,  frequency  range,  size 
and  type  of  permalloy  core,  wire  size  and  number  of  turns  for  toroidal  transformers 
to  meet  performance  specifications  in  the  1-kc  to  100-kc  frequency  range 


By  R.  E.  PROUTY 

Sound  Division,  Airborne  Sonar  Branch 
Naval  Research  Laboratory 
Washington.  D.  C. 

IN  DESIGNING  toroidal  trans¬ 
formers  it  is  necessary  to  de¬ 
termine  the  proper  type  (perme¬ 
ability)  and  size  of  core  and 
the  required  size  and  number  of 
turns  of  wire.  Circuit  considera¬ 
tions  set  the  required  Q,  induc¬ 
tance  and  operating  range.  The 
accompanying  charts  tie  all  the 
parameters  together.  A  majority 
of  the  possible  combinations  for 
0.8-in.  O.D.,  1.06-in.  O.D.  and  the 
1.84-in.  O.D.  molybdenum  perm¬ 
alloy  cores  are  covered. 

Design 

In  searching  for  the  ideal  to¬ 
roidal  transformer  for  a  given 
application,  the  practical  limits 
of  each  core  and  wire  size  are 
first  established. 

Each  master  chart  (Fig.  1,  2 
and  3)  covers  one  core  size.  Each 
chart  is  plotted  on  5-cycle  log- 
log  paper.  The  number  of  turns 
of  wire  necessary  to  obtain  a 
given  inductance  for  cores  with 
typical  mu  values  can  readily  be 
found.  The  horizontal  lines  that 
intersect  the  diagonal  lines  at 
their  approximate  upper  limits 
establish,  for  the  wire  sizes  in¬ 
dicated,  the  maximum  number  of 
turns  that  can  be  hand  wound 
on  that  size  of  core. 

By  winding  over  two  cores  in¬ 
stead  of  one,  the  inductance  can 
be  exactly  doubled  for  a  given 
number  of  turns  of  wire.  For 
example,  referring  to  Fig.  1,  the 
maximum  possible  inductance 
obtainable  with  No.  24  wire  on  a 
single  core  of  125  mu  in  the 
1.84-in.  size  is  400  mh.  In  other 
words  a  maximum  of  1,200  turns 


FIG.  1 — Matlar  dasiqn  chart  for  toroids  with  I.M-in.  (O.  D.)  coros 


FIG.  2 — Mastsr  detiqn  chort  lor  toroids  with  1.06-Ib.  (O.  D.)  corss 
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FIG.  3 — Mostor  doslgn  chart  ior  toroids  wHh  OJ-la.  (O.  D.)  coros 
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TOROID  DESIGN  CHARTS  (continued  from  p  193)- 
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FIG.  4 — Auxiliary  dMign  chart  for  toroid*  usinq  1.84-in.  core* 


FIG.  5 — AuxUlarf  dosign  chort  for  toroid*  u*inq  1.06-ln.  cor** 
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FIG.  I — AuxlUory  d**iqn  chort  for  toroid*  u*inq  0.8-in.  cor** 


of  No.  24  wire  can  be  wound  on 
a  1.84-in.  core.  Usingr  two  super¬ 
imposed  cores,  an  inductance  of 
800  mh  can  be  obtained  with  only 
1,200  turns.  Since  this  is  a  log¬ 
arithmic  progression,  halving 
the  number  of  turns  will  not 
halve  the  inductance. 

Figure  1  is  supported  by  a 
turns-against-Q  chart  (Fig.  4.) 
for  each  of  the  four  core  types. 
These  show  the  actual  Q  obtained 
by  winding  the  specified  number 
of  turns.  Diagonal  Q  lines  are 
plotted  for  each  wire  size.  These 
are  intersected  by  a  dashed  line 
indicating  the  limit  of  the  num¬ 
ber  of  turns  that  can  be  wound 
on  a  given  core. 

Figures  5  and  6  similarly  refer 
to  the  master  charts.  Fig.  2  and 
8  respectively. 

Chokes 

Since  a  transformer  is  nothing 
more  than  a  multiplicity  of 
chokes  wound  upon  a  common 
core,  the  data  is  valid  for  either 
a  choke  or  transformer.  In  de¬ 
signing  a  transformer,  the  total 
number  of  turns  of  wire  (pri¬ 
mary  and  secondary)  must  be 
kept  in  mind.  Since  maximum 
efficiency  is  obtained  when  the 
toroidal  core  is  wound  fully  with 
wire,  the  smallest  possible  core, 
or  the  largest  possible  wire  size 
should  always  be  chosen;  Q,  of 
course,  holds  precedence  over 
other  factors.  The  larger  the  di¬ 
ameter  of  wire  used,  the  higher 
the  Q.  The  choice  of  core  per¬ 
meability  is  inversely  related  to 
the  operating  frequency  desired. 
The  higher-mu  cores  operate 
best  at  the  lower  frequencies  and 
conversely. 

There  is  no  set  rule  for  using 
these  charts.  Some  may  find  it 
more  expedient  to  look  first  for 
the  highest  obtainable  Q  at  a 
given  frequency,  then  settle  for 
the  core  that  will  provide  it. 
Others  may  be  inductance  con¬ 
scious  and  settle  for  the  highest 
obtainable  Q  at  a  given  induc¬ 
tance. 

Figures  7  to  9  give  quantita¬ 
tive  data  on  toroids  wound  by 
the  the  author  in  compiling  the 
accompanying  charts. 

(continued  on  p  196) 
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.TOROID  DESIGN  CHARTS  (continued  from  p  194, 


FIG.  7 — I>Mi«n  data  lor  toroids 
wound  with  No.  30  Formox  wiro  on 
125-mu  coro. 


Single  C<»re 

Double 

Core 

Freq 

375 

7.50 

1,500 

3,000 

375 

750 

in 

turns 

turns 

turns 

turns 

turns 

turns 

kc 

Q 

Q 

Q 

Q 

Q 

Q 

1 

25 

50 

100 

162 

35 

90 

2 

50 

100 

1.58 

215 

65 

140 

3 

165 

4 

100 

148 

185 

155 

115 

160 

6 

120 

160 

152 

70 

140 

100 

7 

162 

145 

8 

135 

158 

100 

140 

43 

10 

140 

138 

60 

142 

12 

138 

118 

35 

135 

I.S 

130 

87 

117 

18 

118 

55 

100 

20 

104 

45 

82 

22 

100 

70 

2.3 

•94 

55 

30 

70 

40 

45 

50 

26 

L(mh) 

38.7 

1.54 

618 

2,530 

78. 

Q 

140 

162 

185 

215 

145 

C(Mf) 

0.006 

0.003 

0.0021 

0.0025 

0  006 

Wd-e 

7.75 

16 

33.7 

73 

12  6 

6i5 


Froq 

375 

(max) 

FVeq. 

94 

187 

375 

in 

turns 

turns 

in 

turns 

turns 

turns 

kn 

Q 

Q 

kc 

Q 

Q 

Q 

2 

42 

65 

4 

55 

3 

65 

100 

6 

43 

80 

4 

82 

125 

8 

.58 

100 

5 

100 

150 

10 

38 

68 

120 

6 

118 

170 

12 

43 

80 

136 

7 

130 

1&5 

15 

48 

90 

151* 

8 

145 

200 

18 

62 

109 

165 

10 

168 

215 

20 

65 

118 

170 

12 

182 

230 

30 

85 

138 

176 

15 

202 

238 

40 

100 

142 

162 

18 

205 

232 

50 

102 

139 

148 

20 

212 

228 

60 

112 

138 

138 

25 

215 

210 

70 

108 

132 

128 

30 

210 

190 

80 

106 

120 

108 

40 

185 

138 

90 

104 

112 

98 

50 

162 

100 

100 

99 

104 

86 

60 

140 

68 

120 

92 

90 

70 

70 

115 

150 

79 

77 

80 

90 

180 

64 

68 

90 

72 

L(mh) 

0.3 

1.14 

4.68 

L  (mb) 

10.2 

30.05 

Q 

112 

142 

176 

Q 

215 

238 

C(pi) 

0.0177  0.0141  0.0059 

C(Mf) 

0.00.39 

0.0038 

ffd-« 

0.382  0.768 

1.71 

fld.. 

2.47 

4.6 

FIG.  3- 

-Dosiqii  data 

lor  toroids 

FIG. 

9 — Dssign 

dalo  iof 

toroids 

wound  with  No.  27  Formox  wiro  on 

wound  with  No. 

.  27  Formox  wiro  on 

• 

lii6-iB»  60-mu  coro 

0.8-in.. 

SO^nu  coro 

196 


ELECmiONlCS  REFERENCE  SHEET 


August.  1953— ELECTKON  ICS 


Get  Accuracy . . .  Flexibility.'. .  Reliability. . .  tciib 

MALLORY  RECTOPOWER'  SUPPLIES 


P  R  MALLORY  a  CO  Inc 


For  designing,  testing,  build* 
ing  and  repairing  DC  electri¬ 
cal  and  electronic  equipment, 
Mallory  Rectoponer  Supplies 
provide  accurate  simulation 
of  actual  operating  conditions 
over  a  wide  range  of  fluctuat¬ 
ing  DC  current  requirements. 

('.heck  the$c  Mpccificationt 
See  for  yourself,  the  advan¬ 
tages  you  get  with  Mallory. 


Mtllory 
Rtctopowtr 
Supply 
Model  No 


Output 

CppKily 
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l2ini4D 
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l2RSdO 


V.implr  transient  pouer  storage  capacity.  Mallory  Rcctopower  Sup¬ 
plies  are  ideal  for  use  with  vibrator-powered  equipment. 

,  Accurate  DC  coltmeters  and  ammeters,  D'arsonval  meters  with  meter 
«  range  changing  switch  in  VA  models.  Moving  magnet  meters  in 
K.S  nuniels. 

(herltHtd  protection  and  ”0n-0^’  suitch  in  all  models.  Manual  reset 
y  \C  line  overload  protection  in  VA  models.  Automatic  reset  over¬ 
load  and  reverse  battery  circuit  breakers  in  RS  models. 


i2ias 


\\  hen  flexibility,  reliability  and  low 
cost  are  important — specify  Mallory 
Rcctopower  Supplies.  They  will  give 
you  more  for  your  money.  For  com¬ 
plete  information,  let  us  send  you  a 
copy  of  Technical  Bulletin  5-27. 


VAISOO 

VA3000 

VA4500 

VAdOOO 


Expect  more... get  more  from  IVIALLORT 

PARTS  DISTRIBUTORS  IN  ALL  MAJOR  CITIES  STOCK  MALLORY  STANDARD  COMPONENTS  FOR  YOUR  CONVENIENCE 
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Detector  IVIonitors  Vapor  Concentration 


Apparatus  contamination  and 
hazards  to  personnel  from  mercury 
vapor  can  be  held  down  by  control 
based  upon  either  chemical-absorp¬ 
tion  or  spectrum-absorption  detec¬ 
tion  equipment.  Although  more  ex¬ 
pensive,  spectrum-absorption  de¬ 
vices  are  more  easily  calibrated  and 
provide  continuous  monitoring  ac¬ 
tion.  They  likewise  show  when  the 
vicinity  is  free  from  contamination. 

All  substances  absorb  light  at 


some  region  of  the  spectrum.  If  a 
spectral  region  exists  where  a 
vapor  has  a  high  absorption  and  the 
diluent  a  high  transmission,  the 
concentration  of  the  vapor  can  be 
measured  in  terms  of  light  ab¬ 
sorbed.  The  vapor  detector  to  be 
described  is  intended  for  use  with 
vapors  having  a  strong  absorption 
in  the  2,637-angstrom  region  of  the 
spectrum.  Designed  primarily  for 
the  detection  of  mercury  vapor,  the 
instrument  gives  a  quantitative 
measure  of  the  vapors  listed  in  de¬ 
scending  order  of  magnitude:  iso¬ 
propyl  ether,  tetraethyl  lead,  pyri¬ 
dine,  benzene,  mercury,  diethyl 
acetal,  acetone,  toluene  and  il¬ 
luminating  gas.  It  gives  moderate 
or  slight  deflection  for  the  vapors 
of  a  range  of  other  substances  from 
naptha  to  turpentine. 

A  schematic  diagram  of  the 
vapor  detector  is  shown  in  Fig.  1. 
Basic  operation  of  the  unit  centers 
around  a  dual-phototube  balanced 
bridge.  Two  tubes  are  used  be¬ 
cause  the  mercury-arc  light  source 
lacks  stability.  The  phototube 
labeled  standard  sees  the  same 
fluctuations  in  light  intensity  as 
the  tube  in  the  vapor  sampling  leg 
of  the  bridge.  Being  physically 
closer  to  the  ultraviolet  source,  the 
standard  is  equipped  with  an  iris 
to  attenuate  the  light  to  a  level 
similar  to  that  seen  by  the  sampler. 


Portoblo  yapor  d*t*ctor  powerad  from 
wet  bottery  woe  dareloped  for  atomic 
energy  program 


FIG.  2 — Audio  alarm  circuit  usee  a  thy- 
ratron  to  protect  contocts  of  meter-relay 
shown  in  Fig.  1 


When  the  bridge  is  balanced,  the 
flow  of  an  absorption  type  vapor 
into  the  sampling  chamber  will  re¬ 
tard  the  light  sampled  and  an 
electrical  unbalance  in  the  bridge 
will  then  result.  Normal  sensitiv¬ 
ity  of  the  device  is  0  to  3.2  milli¬ 
grams  of  mercury  per  cubic  meter, 
but  a  multiplying  position  of  the 
range  switch  allows  measurements 
down  to  0.1  milligrams  of  Hg  per 
cubic  meter  at  full  scale  deflection 


nTOAMN 

iRlllltUW 


F1Q.  1 — Circuit  diagram  of  the  ultrorio- 
lel  source  and  bridge  with  two  photo- 
tubee 
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INDUCTORS  Type  590-A- 

accessories  to  Q  Meter  Type  190-A 


TYPE  590-A  INDUCTORS 


Approaimot* 

DUIribwtad 

Ctfpf 


Approximol* 
Raspnonl 
FrM|.  me 


Approximol* 


Inductanco 

Hh 


Copocitanc* 

ppf 


S90-A4 


InductofH  Type  590-A  are  tief^igned  8|)ecifically 
for  use  in  the  Q  Circuit  of  the  Q  Meters  Typi* 
170- A  and  190- A  for  measuring  the  radio¬ 
frequency  characteristics  of  condensers, 
resistors,  and  insulating  materials.  Tliey  have 
general  usefulness  as  reference  coils  and  may 
also  be  used  for  periodic  checks  to  indicate  any 
considerable  change  in  the  performance  of  the 
Q  Meters. 

Each  inductor  Type  590-A  consists  of  a  high 
Q  coil  mounted  in  a  shield  and  is  provided 
with  spade  lugs  for  connection  to  the  coil  ter¬ 
minals  of  the  Q  Meters.  The  shield  is  con¬ 
nected  to  the  lugs  which  connect  to  the  Low 
Coil  terminal  in  order  to  minimize  any  changes 
in  characteristics  caused  by  stray  coupling  to 
elements  or  to  ground. 


Q  METER  Type  190-A 

Thin  new  190-A  Q  Mrter  measures  an  rMential  figure  of  merit 
of  fundamental  rom(>onents  to  better  overall  accuracy  than 
has  been  previously  possible.  The  VTVM,  which  measures  the 
Q  voltage  at  resonance,  has  a  higher  im[>edance.  Loading  of  the 
test  component  by  the  Q  Meter  and  the  minimum  capacitance 
and  inductance  have  b^n  kept  very  low. 

SPICIFICATIONS-TYPE  IVO-A 
FREQUENCY  RANOE:  20  me.  I*  260  me. 

RANOE  OF  O  MEASUREMENT: 

Q  iiKlkating  vollmotsr  SO  lo  400 

Low  Q  tcol*  10  to  100 

Multiply  Q  scol*  0.5  M  3.0 

DHForonlial  Q  scol*  0  1*  100 

Total  Q  indicating  rang*  S  to  1200 

PERFORMANCE  CHARACTERISTiCS  OF  INTERNAL  RESONATING 
CAPACITANCE:  Rang*— 7.5  mmfd.  to  100  mmM.  (diroci  rooding). 
POWER  SUPPLY:  90-130  volH  —  60  cps  (intamally  rogulotad). 

Typo  190-A  Pries:  $625.00  F.O.B.  Factory 
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Multiband  Tuner  Design  Chart 


of  the  indicating  meter. 

To  obtain  as  constant  a  source  of 
ultraviolet  light  as  possible,  the 
type  G4T4/1  ultraviolet  tube  is  ex¬ 
cited  by  the  66-mc  oscillator  shown. 

When  used  as  a  warning,  rather 
than  simply  as  a  measuring,  device, 
the  thyratron-controlled  relay 
shown  in  Fig.  2  operates  a  bell  for 
any  preset  meter  reading. 

In  order  to  make  portable  opera¬ 
tion  possible,  a  standard  synchro¬ 
nous  vibrator  power  supply  is  used, 
powered  by  a  6-v  wet  battery.  A 
low-frequency  filter  is  not  required 
since  this  ripple  does  not  interfere 
with  operation  of  the  associated 
detector  circuits.  Some  slight  jit¬ 
ter  in  the  d-c  high  voltage,  prob¬ 
ably  caused  by  frequency  hunting 
of  the  vibrating  reed  is  only  in  the 
order  of  0.5  percent  of  the  micro- 
ammeter  scale  and  has  no  practical 
bearing  on  the  accuracy  of  the 
measurements. 

Information  on  this  instrument 
was  ab.stracted  from  a  University 
of  California  Radiation  Laboratory 
report  by  C,  S.  Presenz  furnished 
through  the  United  States  Atomic 
Energy  Commission. 


By  George  J.  Maki 

staff  Engineer 
D  4  R.  Ltd. 

Santa  Barbara,  Cali/. 

The  chart  shown  in  Fig.  1  can  be 
used  to  determine  rapidly  the  de¬ 
sign  factors  for  multiband  continu¬ 
ous-coverage  tuners.  Either  the 
number  of  bands  required,  the  tun¬ 
ing  ratio  per  band  or  the  frequency 


limits  of  the  tuner  can  be  found 
when  the  other  two  are  known. 

The  functions  are  based  on  the 
relationship 

r  =  V/»//i 

where  r  is  the  tuning  ratio  per 
band,  n  is  the  number  of  bands, 
/»  and  ft  thus  are  the  upper  and 
lower  frequency  limits  of  the  tuner. 


FIG.  1 — Chart  d*l*nnln«*  datign  factors  for  continuous<OTsrags  tunsrs  harlnq 
up  to  six  bands 


Cathode-Ray  Sterilization  Preserves  Foods  and  Drugs 


According  to  Chemical  Week,  the 
electron  can  be  a  powerful  tool  for 
industry  when  liberated  from  the 
fundamental  forces  that  bind  it  to 


the  atomic  nucleus.  “As  a  free 
agent  it  will  induce  polymerization 
of  monomers,  deactivate  enzymes, 
promote  a  number  of  chemical  re¬ 


Coavoitod  x-ray  aachtaia  nsod  to  prodnca  alaction  sttMon.  Expwtesnts  now  la 
progrMi  show  that  coU  storilisotton  and  praraaltoa  ol  spoilog*  may  ba  possibls 
by  todial  aifoct  of  colboda  roys  on  Inssrli.  boctorhi  and  Bold.  Tost  horo  alroady 
boon  coadnctod.  with  opporoatly  fovoroblo  loonlts.  on  oraagoo.  brood  and  miaulo 

stooks 


actions,  sterilize  foods  and  drugs, 
depolymerize  many  substances  and 
often  alter  the  properties  of  matter 
in  useful  ways.” 

Experiments  to  'this  end  were 
carried  out  in  a  recent  cathode-ray 
sterilization  symposium  held  dur¬ 
ing  the  opening  of  GE’s  Milwaukee 
laboratory.  Equipment  used  was 
a  modified  million-volt  x-ray  unit. 
The  tungsten  target  was  removed, 
allowing  the  stream  of  electrons  to 
be  emitted  through  a  thin  metal 
window.  In  ordinary  use,  the  elec¬ 
tron  stream  strikes  the  tungsten 
target  to  produce  x-rays. 

Prime  source  of  power  is  a  syn¬ 
chronous-motor-driven  alternator. 
A  180-cycle  re.sonant  transformer 
has  the  properties  of  a  high-Q 
tuned  circuit.  It  is  excited  at  its 
natural  frequency  as  determined  by 
its  inductance  and  distributed  ca¬ 
pacitance  plus  special  tuning  capac¬ 
itance  to  ground.  The  magnetic 
core  used  in  conventional  construc¬ 
tion  is  eliminated  although  mag- 
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Whenever  circuits  call  for  precision 

and  high  resolution  in  compact  space ... 

;  •  > 


a  lO^tvrn  Helipot 

to  wt  your  rsqvir«nM«ts 

With  th«  d«v«lopm«nt  of  tho  original  HELIPOT— 
tho  first  multi-turn  potentiomotor— an  ontiroly  now  principio  of 
potontiometer  design  was  introduced  to  the  electronic  industry. 
It  made  possible  variable  resistors  combining  high  resolution  and 
high  precision  in  panel  space  no  greater  than  that  required  for 
conventional  single-turn  potentiometers. 

Tho  lloiinnt  resolution  and  precision  settings  require  a  long  slide 

I  .  IIBlipOl  wire.  But  by  coiling  a  resistance  element  into  a  helix,  it 
PrinCiplB . . .  is  possible  to  gain  desired  resolution  and  precision  without 
wasting  panel  space.  This  principle  is  applied  in  various  Helipot  models 
with  slide  wires  ranging  from  3  to  40  helical  turns. 

Advantages  are  immediately  apparent.  In  the  case  of  the  widely-used 
10-tum  Model  A  Helipot,  for  example,  a  45”  long  slide  wire— coiled 
into  ten  helical  turns— is  fitted  into  a  case  1%"  in  diameter,  and  2”  in 
length.  Another  advantage  of  the  10-turn  pot  is  thaf,  when  equipped  with 
a  tums-indicating  RA  Precision  Duodial,  slider  position  can  be  read 
directly  as  a  decimal,  or  percentage,  of  total  coil  length  traversed. 


10  TURN  HELIPOT  MODELS-CONDENSED  SPECIFICATIONS 

— — —  ■T.'.rT  n  y,w  f.'TTfTf-TTB  ■■'.ry  n  r.i  m 


Rtsittince  Ran|t 


Rtsiltance  Tolaranct: 
Standard 
Baat 


Mtchanical  Rotation 


(lectrical  Rotation 


Starting  Torqut 


Running  Torque 


10  ohms  to 
300,000  ohms 

100  ohms  to 
250,000  oDint 

±5% 

±1% 

±5% 

±1% 

±0.5% 

±0.05% 

(IK  ohms 
and  above) 

±0.5% 

±0.025% 

(5K  obms 
and  abovs) 

■EczmB 

KSKmKiiiiKiW 

■.i.CTmrw 

*i.c.  INDEPENDENT  LINEARITY.  The  above  linearhy  toleraacet  are  baaed  on  the  fol¬ 
lowing  definition  recently  proposed  to  clarify  and  standardize  nomeiKlature  related  to 
precision  variable  resistors.  . . .  “Independent  linearity  is  the  maximum  deviation  tai  per¬ 
cent  of  the  total  electrical  output  of  the  actual  electrical  output  at  any  point  from  the 

best  straight  line  drawn 
through  the  output 
versus  rotation  curve. 
(This  line  shall  be 
measured  throu^  the 
extent  of  the  effective 
electrical  angle.)  The 
slope  and  position  of 
the  straight  line  from 
which  the  linearity  de¬ 
viations  are  measured 
must  be  so  adfusted  as 
to  minimize  these  de¬ 
viations.  ** 


Dvitan  dttsib  on  slwvs  unlit  are  Mbitct  to  chiats  ulthout  aotlet. 
C.nUUd  drtwint.  tftlUblt  upon  r«|u«t. 


Only  Helleed  it  nMe  le  supply — in  velunie-  mehi  tum  heiiepl 

peSenNeinelers  wMfc  anesinl  feotaves  le  «eef  yeer  perNcelef 
needs . . .  tpednl  tkmm.  lalm  Spot  Welded  Tape  at  any  pael- 
l<aa|jBaapod  Assambllat  (eacept  AJ),  Spatial  Temperalara 


TNI 


Helipot 


Par  caaiplpta  Optalls  cantsKt  ymmt 
nnarfcy  HnliiMt  rn|»rpfiiT«ttw. 
Or  sdHtp  far  Data  Pila  loa-MS 


CII|JUI  C  O  R  P  O 

A  mbtldUry  of  BtciMmn  iHslrurntrut,  tne. 
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FKM  OaoM-.  BmIm,  Rteamtr.  NMt  YtrlU  PhtMtlplila.  Clmtland,  Ottrelt.  CIllMae.  M.  Looit.  Ut  Aaasiw. 
Staltlt.  Osllat.  Hia>  Point,  N.  C.  sae  Fort  ijyors.  Florida.  I.  Cmida:  Lg!  Mot.  TorolS. 

Ciaort  Aetoto:  Frateon  Co..  Ntw  Vork  34.  Now  York. 
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Want  mere  ieformatiea?  Use  pest  card  ea  last  paffe. 
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THE  FRONT  COVER 


Dip-solder  technique 

completes  printed-cir¬ 
cuit  process  used  in  new  Halli- 
crafters  clock  radio  that  will 
go  on  the  market  in  October. 
Copper  bonded  to  insulating 
board  is  etched  out  by  acid  in¬ 
to  circuit  configurations  laid 
on  from  a  photographic  mas¬ 
ter  negative.  Holes  for  tube 
sockets  and  leads  are  punched 
out  and  the  small  parts 
dropped  into  place.  Last  step 
is  to  solder  the  connections  all 
at  once  by  dipping  the  sheet 
into  molten  solder. 


netic  shielding  of  the  tank  to  reduce 
eddy-current  loss  is  used.  Ratio  of 
apparent  or  circulating  kva  to  the 
output  kw  is  about  15  to  1.  As  a 
consequence,  the  secondary  voltage 
waveform  is  nearly  sinusoidal  and 
relatively  independent  of  load 
changes. 

A  frequently  used  window  struc¬ 
ture  consists  of  0.002-in.-thick  type 
.147  stainless  steel  supported  on  the 
vacuum  side  by  a  stainless  steel 


grid  consisting  of  a  series  of  short 
concentric  cylinders  held  together 
by  radial  fins.  Windows  of  this 
type  have  lasted  over  900  hours  at 
800  kv  peak  and  beam-out  currents 
ranging  up  to  1.25  ma  continuous 
duty.  Although  average  power  dis¬ 
sipation  across  the  surface  of  the 
window  is  in  the  order  of  20  to  30 
watts  per  sq  in.,  local  intensities  are 
higher  and  high-velocity  air  cool¬ 
ing  is  required. 


Transistorized  Superhet  Receiver 


The  low  input  impedance  and  rel¬ 
atively  high  output  impedance  of 
the  transistor  presents  special 
problems  in  radio  receiver  circuits. 
Resistance-capacitance  networks 
usually  cannot  be  used  for  inter¬ 
stage  coupling  in  the  receiver. 
Either  a  matching  transformer  or 
a  cathode-follower  stage  must  be 
employetl  for  coupling.  The  point- 
contact  transistor  is  unstable  in 
the  cathode-follower  arrangement 
and  consequently  is  not  a  desirable 
circuit  element. 

The  transistor,  in  every  position 
in  the  receiver,  must  be  treated  as 
a  power  amplifier  rather  than  as  a 
voltage  amplifier,  since  each  tran¬ 
sistor  has  to  supply  considerable 
power  to  the  low-impedance  input 
af  the  following  transistor  stage. 
Also,  booanse  of  the  low  inpiit  im¬ 


pedance,  the  transistor  seriously 
loads  tuned  circuits  associated  with 
it.  In  a  tuned  circuit  with  a  Q  of 
100,  for  instance,  with  an  L-C  ratio 
that  allows  it  to  match  the  output 
impedance  of  the  preceding  tran¬ 
sistor  and  also  to  match  it  to  the 
input  impedance  of  the  succeeding 
transistor  by  tapping  the  inductor 
or  otherwise,  only  J  of  the  unloaded 
Q  will  be  left — that  is,  33. 

For  oscillators,  the  simplest  form 
using  the  point-contact  type,  re¬ 
quires  base  loading.  A  grounded- 
base  circuit  is  employed  but  with 
the  resonant  tank  circuit  in  series 
with  the  base,  so  that  the  base  is 
not  grounded  at  the  resonant  fre¬ 
quency,  and  the  circuit  goes  into 
oscillation  there. 

Transistor  circuits  in  general,  so 
far  a.s  radio  applications  are  con¬ 


cerned,  are  similar  to  vacuum-tube 
circuits.  In  a  receiver  using  tran¬ 
sistors,  there  is  a  chain  of  cascaded 
power  amplifiers,  which,  except  for 
the  mixer,  are  intended  to  be  linear 
in  terms  of  input-current  control. 
A  selectivity  sacrifice  is  necessary 
in  such  a  receiver,  or  more  stages 
are  needed  for  a  given  selectivity 
than  are  required  with  modern 
vacuum  tubes.  Likewise,  more 
transistor  stages  are  needed  to  pro¬ 
vide  a  given  gain.  Regulation  must 
be  provided  for  the  d-c  input-bias 
current  of  each  stage. 

The  relatively  high  power  levels 
available  with  vacuum  tubes  are 
not  yet  available  with  present  tran¬ 
sistors.  Therefore,  in  designing 


FIG.  I — Circuit  oi  •ivht-trcmaialor  raper- 
h*l  r«c«lT«r.  A  1N34  cryatol  is  nssd  os 
o  dstsetor 


transistor  receivers,  overload  and 
blocking  conditions  must  be  care¬ 
fully  studied  in  each  stage,  particu¬ 
larly  since  the  transistors  can  be 
permanently  damaged  by  electrical 
overload.  This  lack  of  power-out¬ 
put  capability  also  can  result  in 
harmonics  of  the  i-f  amplifier  fre¬ 
quency  appearing  in  the  r-f  cir¬ 
cuits  of  the  receiver  causing  bird¬ 
ies.  The  transistor’s  noise  figure  is 
high  and  frequency  dependent,  and 
the  gain  of  the  audio,  intermediate, 
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When  unusual  electron  tube  problems  face  you,  let 
Lewis  and  Kaufman  engineers  make  recommendations.  Con¬ 
sult  your  nearby  field  representative  or  write  direct  to; 


Ills  and  llflyflllflO,li 


LOS  GATOS' 1  CALIFORNIA 


Export  Roprcfttnlativot  MINTHORNE  INTERNATIONAL  CO  INC 
IS  Moore  Street.  New  York  4;  N  Y  Coble  Address  "MintKorne  " 


In  developing  a  new  Signal  Corps  thyratron-testing  unit, 
engineers  of  Marchant  Research,  Inc.  (controlled  by  Marchant 
Calculators,  Inc. )  needed  a  pulse  diode  combining  high 
average  and  peak  current  capabilities  with  a  high  inverse 
voltage  rating.  Los  Gatos  7I9A  diodes  were  chosen  to  serve 
as  both  the  charging  diode  and  the  clipper  diode,  shown  in 
the  circuit  above. 


Tube  VT|  charges  the  pulse-forming  network  to  10  kv 
with  I  megawatt  of  power,  270  ma  average  current.  Tube 
VT  1  eliminates  overshoot  at  the  bottom  of  the  pulse.  The 
driver  unit,  as  illustrated,  supplies  accurately  controlled 
pulses  to  a  hydrogen  thyratron  under  test.  Facilities  are 
provided,  in  the  balance  of  the  test  set,  for  measuring  all 
parameters  of  the  thyratron.  The  complete  equipment.  Mod 
20MV  Jr3,  is  pr.rt  of  a  Signal  Corps  program  of  thyratron 
development  for  high-power  hydrogen  thyratron  tubes. 
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from  a  single  source 

In  specifying  components  for 
electronics  use  important 
considerations  are  twofold:  Are  the 
parts  the  best  obtainable  for  the 
particular  application?  Can  they  be 
purchased  economically,  from  a 
single  source?  Only  Amphenol  can 
answer  these  questions  in  the 
affirmative.  Amphenol  quality  is  a 
byword  in  the  electronics  industry— 
and  we  work  to  keep  it  that  way. 
Continuous  quality  control- 
constant  testing  of  actual  production 
line  samples,  insure  that  each  and 
every  Amphenol  component  fully 
measures  not  only  up  to  but  beyond 
specifications.  No  part  goes  out 
without  inspection.  No  component 
escapes  the  rigid  testing  demanded 
by  Amphenol’s  high  standards. 

And  the  double  advantage  of 
Amphenol  is  the  completeness  of 
the  line  of  components  offered. 
Over  9,000  separate  listings  are  in 
the  catalogs,  representing  the 
largest  single  source  available 
to  all  who  specify  electronic 
components. 


ELECntONS  AT  WORK  eeat<nM«d 

and  radio-frequency  amplifier  sec¬ 
tions  of  the  receiver  must  be  care¬ 
fully  proportioned. 

Gain  control  is  a  big  problem 
with  the  transistor  receiver.  The 
gain  of  a  sharp-cutoff  triode  cannot 
be  satisfactorily  controlled  by 
change  of  grid  bias,  because  the 
amplification  usually  changes  com¬ 
paratively  little  until  either  output- 
current  cutoff  or  saturation  begins 
to  occur,  at  which  points  the  signal 
becomes  seriously  distorted.  A  po¬ 
tential-divider  type  of  control,  such 
as  an  aptenna  potentiometer,  may 
be  used.  It  is  difficult  to  obtain  a 
wide  range  of  control  with  such  a 
device,  particularly  at  radio  fre¬ 
quencies,  where  tapered  r-f  potenti¬ 
ometers  providing  constant  db 
change  are  not  available. 

Automatic  gain  control  is  out  of 
the  question.  If  a  variable-mu-tube 
equivalent  in  transistor  form 
should  become  available,  age  can  be 
provided,  although  one  other  prob¬ 
lem  may  be  troublesome.  The  age 
system  in  a  receiver  using  current- 
controlled  devices  must  control  bias 
currents,  which  means  that  it  has 
to  provide  control  power.  In  other 
words,  the  age  system  must  be  a 
power  system,  and  it  might  require 
a  considerable  number  of  additional 
transistors. 

There  are  some  circuits  that  can¬ 
not  be  put  to  practical  use  with 
transistors  as  yet,  such  as  high-im¬ 
pedance  types  of  series  noise-peak 
limiters  often  employed  in  vacuum- 
tube  communication  receivers.  In 
I  general,  high-impedance  d-c  cir¬ 
cuits  such  as  would  be  normal  in 
vacuum-tube  receiver  systems  can¬ 
not  be  used. 

Useful  Circuit 

The  circuit  diagram  of  the  super- 
het  receiver.  Fig.  1,  is  similar  to  one 
using  vacuum-tubes.  The  receiver 
has  one  r-f  amplifier  stage  (560  to 
1,660  kc) ,  a  mixer,  a  heterodyne  os¬ 
cillator  operating  455  kc  above  the 
signal  frequency,  three  466-kc  i-f 
amplifiers,  a  diode  second  detector, 
'  one  audio  interstage  amplifier  and 
i  an  audio-output  stage.  There  are 
tight  transistors  and  one  crystal 
diode  in  all.  This  receiver  has 
about  90  db  gain  with  no  reserve. 
The  gain-control  system  comprises 
two  ganged  potentiometers,  one  at 


ELECTRONS  AT  WORK  (continued)  | 

the  input  to  the  r-f  amplifier  and  ! 
the  other  at  the  input  to  the  first  i-f  > 
amplifier.  These  provide  about 
60-db  maximum  attenuation  each, 
srivinsr  100  db  total  range.  Sensitiv¬ 
ity  is  about  200  microvolts  for  6 
milliwatts  of  output  at  1,000  cps,  I 
with  10-db  output  signal-to-noise 
ratio. 

Maximum  audio  power  output  is 
in  the  order  of  16  or  20  milliwatts 
for  6  percent  harmonic  distortion 
at  1,000  cycles.  The  selectivity 
curve  at  6-db  down  is  about  8  kc 
wide.  The  60-db  down  figure  is  ' 
about  80  kc,  giving  a  selectivity  j 
ratio  of  about  10.  i 

The  receiver  requires  about  one 
watt  of  d-c  power  input;  3  volts,  8  | 
milliamperes  for  the  emitter  bias  j 
circuits;  and  30  volts,  30  milli-  | 
amperes  for  the  collector  circuits. 
This  results  in  an  overall  power 
efficiency  of  about  2  percent,  based 
on  the  ratio  of  maximum  undis¬ 
torted  audio-output  power  to  the 
battery  power  input,  which  is  just 
about  the  same  as  for  a  typical  com¬ 
munication-type  vacuum-tube  re¬ 
ceiver.  The  sensitivity  of  such  a 
vacuum-tube  receiver,  however, 
would  be  much  better  than  the 
200-microvolt  sensitivity  of  the 
transistor  receiver. 

This  article  has  been  abstracted 
from  a  paper  entitled  “Application 
of  Transistors  to  Radio  Receiver 
Circuitry”  by  Emerick  Toth,  pre¬ 
sented  at  the  Colloquium  on  Tran¬ 
sistors  in  Theory  and  Practice,  i 
Naval  Research  Laboratory,  Wash-  ' 
ington,  D.  C. 


Solderless  Component 
Assembly 

One  solution  to  practical  applica-  . 
tion  of  mechanized  wiring  has  been 
suggested  by  Paul  J.  Selgin  for  a 
Navy  project  being  carried  out  at  | 
the  National  Bureau  of  Standards.  ! 
The  system  depends  upon  molding  i 
one  or  two  circuit  elements  into  a 
block  containing  three  contacts. 
These  blocks,  about  S  inch  high,  i 
inch  wide  by  i  inch  thick,  fit  into  a 
suitable  frame  fastened  to  a  base 
plate  on  which  has  been  printed  the 
desired  circuit  configuration. 

Positive  contact  is  assured,  with¬ 
out  soldering,  by  the  three-point 


. . . 


The  finest  components  for 
electronics  use  ever  available  to 
precision-minded  industry  now 
come  in  profusion  from 
Amphenol’s  five  plants.  The 
expanded  production  of  Amphenol 
during  the  last  year  plus  the 
continuing  high  quality  of  every 
part  supplied  recommends 
Amphenol  to  all  who  specify 
components  and  to  all  who 
manufacture  equipment.  AN 
connectors,  RF  connectors,  cables, 
sockets,  literally  almost  everything 
needed  by  todays  industrial 
scientists  are  being  supplied 
from  Amphenol. 
•  Amphenol  is  always  ready  to 
assist  in  the  developement  of  a  new 
component.  If  your  needs  are 
special,  consult  with  Amphenol’s 
engineers  upon  your  problems. 
That  they  have  come  up  with 
solution  to  tough  engineering 
questions  time  and  again  is  attested 
to  by  the  Amphenol  catalogs— 
many  of  the  components  listed 
evolved  from  parts  designed  first  for 
a  special  application 


r 


jnc  coven 


R-B-M 

Relays 


fifOtONiC 


COMMuMfC«r(Oi« 


AuroMor>vi 


FIG.  1 — Cellular  technique  ior  mechan- 
iied  wiring  employe  three-terminal 
molded  cells  that  fit  into  two-tube  build¬ 
ing  block.  Printed  wiring  is  used  on 
base  plate.  Extensions  of  tube-socket 
springs  make  contact  and  hold  blocks  in 
place 


mechanical  construction  of  the  con¬ 
tact  mechanism  and  the  spring 
loading  afforded  by  contacts  ex¬ 
tending  down  from  the  tube  socket 
assembly  atop  the  frame. 

Quick  replacement  of  cells  is  as¬ 
sured  without  requiring  the  use  of 
plugs  or  connectors.  The  block 
framework  can  be  removed  from 
the  base  plate  that  contains  the 
printed  circuit  by  removing  a  few 
screws.  It  is  believed  that  the  lack 
of  soldering  and  the  simplicity  of 
the  fundamental  elements  will  re¬ 
duce  manufacturing  cost  of  equip¬ 
ment  employing  the  system. 

In  the  preliminary  units,  cells 
were  formed  at  room  temperature 
using  a  casting  resin.  For  quantity 
production,  cells  could  be  molded  in 
phenolic  resins  by  a  process  similar 
to  that  now  in  wide  use  for  making 
resistors  and  capacitors. 


FOR  IVBRY  ELECTRONIC 
APPLICATION 

fA—ting  Conmt0rciai  emd  Govrnnwnt  R0quirmm9nts 


OPIN  TYPI*  Circuit  switching  —  pow«r  and  dynamotor 
loads  — plat*  circuit — low  capocitanco. 

HIRMITKALLY  SIALID.  Stud  or  bushing  mounting  — 
soldor  or  plug-in  hoadors  — circuit  switching  —  power— 
low  loss  applications. 

TRANSPARINT  PLASTK  COVER.  Most  R-B-M  reiays 
now  ovaiiable  in  low  cost  transparent  plastic  cover. 

OTHER  PRODUCTSi  Motor  starting  relays  and  overload  protectors 
for  refrigeration,  appliance  and  general  purpose  motors.  Industrial 
contractors  and  across-the-line  starters.  NEMA  size  1  and  smaller. 
Low  cost  general  purpose  relays.  Low  voltage  D.  C.  manual  and 
magnetic  devices. 

Let  R-B-M  engineering  end  production  facilities 
serve  you.  Contact  ui  immediately — Phone  5121 
Writ*  0*)>t.  r*r  ASH  BulMln. 


Foametl  Polyethylene 
Dielectric 

Engineers  at  Anaconda  Wire 
and  Cable  Co.  have  produced 
an  ingenious  compromise  between 
solid  and  air  insulation  by  foaming 
polyethylene  with  dry  nitrogen. 
The  resultant  firm  mass  contains 
tiny  gas-filled  cells  separated  from 
one  another  so  that  internal  mois¬ 
ture  condensation  cannot  take  place. 

First  application  of  the  new  ma- 
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RHEOSTATS 


Announcing  3  new  sizes 
now  in  production 


All  models  are  of  course  completely  bonded  with'  our 
new  high-temperature-enamel ;  —  thermo-shock-proof ; 
more  resistant  to  heat;  increased  safety  factor;  higher 
terminal  strength. 


H-lOO 


And  all  are  designed  to  comply  with  current  standards  of: 

(a)  Military  Specifications  JAN-R-22. 

(b)  Underwriters’  Laboratories. 

(c)  R.T.M.A. 

(d)  N.E.M.A. 

Send  today  for  our  new  bulletin,  containing  additional 
information. 


HARDWICK,  HINDLE,  INC 

Rheostats  and  Resistors 
SubsidUiy  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

Established  1886  Newark  5,  N.  J.,  U.  S.  A. 


The  msrk  of  quaUty  for  store 


than  a  quarter  of  a  century 


9  Positive,  smoothly^controlled  spring 
action  which  eliminates  all  strains 
tending  to  hind  shaft  in  the  bushing. 


*  Greater  flexibility— no  risk  of  back¬ 
lash. 


We  have  added  to  our  new  H-50  rheostat,  an¬ 
nounced  a  few  months  ago— the  new  H-75,  H-lOO 
and  H-150  models.  These  higher  wattage  rheo¬ 
stats  incorporate  all  the  new  improved  features 
that  have  made  the  H-50  so  successful. 


Unequalled  perfection  in  brush  con¬ 
trol,  which  automatically  adjusts  ten¬ 
sion  to  complete,  continuous  contact. 


tao  m>mtto 


ELECTRONICS  — Auyust,  1953 


Wont  mort  informotion?  Um  potl  card  m  loil  p«t«. 


ANOTHER 
MOLDITE  ENGINEERING 
TRIUMPH 


MOLDED  COIL  FORMS 


After  yean  of  development,  the  NATIONAL  MOLDITE  COMPANY 
hoi  engineered  and  built  an  automatic  machine  for  moking  molded  coil 
forms  held  to  the  most  exoct  dimensions  for  length  and  O.D.  This  new 
machine  is  geared  for  high  speed  production,  thus  providing  prompt 
shipment  on  most  popular  sizes. 

Here  is  another  example  of  MOLDITE  pioneering  in  order  to 
provide  the  radio,  television,  ond  communication  industries  with  quolity 
engineered  components. 

Yes,  took  to  MOLDITE  for  precision  engineered  mogootic  iron  cores, 
RF  filter  cores,  and  now  MOLDED  COIL  FORMS. 

MAGNniC  IRON  CORES  •  FILTER  CORES  •  MOLDED  COIL  FORMS 
THREADED  CORES  •  SLEEVE  CORES  •  CUP  CORES 


NATIONAL 
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(conHaMd) 


PotyefliTlene  foam  Murrouads  two  cop- 
por-clad  atool  wtros.  Troppod  gcu  bub- 
blot  ioiproTo  tb#  choractorialica  oi  thU 
now  ubi-tv  loadin  that  roquiroa  no  tap¬ 
ing  or  aooUng  ond  worka  ogually  woU 
in  dry  or  wot  woothor 

terial  is  for  uhf  television  lead-in, 
a  piece  of  which  is  illustrated.  A 
pair  of  copper-clad  steel  wires  em¬ 
bedded  in  foamed  polyethylene  has 
no  higher  losses  than  an  air-insu¬ 
lated  line  (Electronics,  p  18,  Nov. 
1952).  Water,  salt  spray  and  dirt 
on  the  outside  have  negligible 
effect. 

Characteristic  impedance  of  the 
new  line  is  270  ohms.  Dry  attenu¬ 
ation  is  listed  below  for  various 
frequencies  of  interest. 

100  me  1.5  db  per  100  ft 

500  me  8.6  db  per  100  ft 

900  me  5.0  db  per  100  ft 

It  can  be  expected  that  the  lower 
losses  in  foamed  polyethylene  will 
lead  to  its  use  in  solid  dielectric 
coaxial  cables,  particularly  in  mili¬ 
tary  applications  and  for  master 
antenna  systems. 


Ultrasonic  Porpoise 
Communications 

By  H.  N.  Morris 

Air  Force  UiseUe  Teat  Center 

and 

Robert  Kohles  and  W.  N.  Kellogg 
Oceanographic  Institute 
Florida  State  Univeraitv 

A  STUDY  OF  THE  hearing  and  voice 
of  the  bottle-nose  dolphin  or  por¬ 
poise  has  been  the  subject  of  in¬ 
vestigation  at  the  Lerner  Marine 
Laboratory  on  the  Isle  of  Bimini. 

In  order  to  analyze  the  various 
sounds  emitted  by  the  porpoise, 
high-fidelity  recordings  were  made 
with  the  system  shown  in  Fig.  1.  A 
sensitive  underwater  microphone  or 
hydrophone  was  used  in  conjunc¬ 
tion  with  a  preamplifier  and  high¬ 
speed  instrumentation-type  mag- 
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Designed  for  Application 

Mu  Metal  Shields 

The  James  Millen  Mfg.  Co.  Inc.  has  for  many 
years  specialized  in  the  production  of  magnetic 
metal  cathode  ray  tuhe  shields  for  the  entire 
electronics  industry,  supplying  magnetic  metal 
shields  to  manufacturing  companies,  labora¬ 
tories  and  research  organizations.  Stock  shields 
are  immediately  available  for  all  of  the  more 
popular  sizes  and  types  of  cathode  ray  tubes  as 
well  as  bezels  for  2",  3''  and  5"  size  tubes. 


Many  production  problems,  however,  make  de¬ 
sirable  special  shields  designed  in  conjunction 
with  the  specialized  requirement  of  the  basic 
apparatus.  Herewith,  are  illustrated  a  number 
of  such  custom  built  shields.  Our  custom  design 
and  fabrication  department  is  at  the  service  of 
our  customers  for  the  development  and  manu¬ 
facture  of  magnetic  metal  shields  of  either  nic- 
oloi  or  mumetal  for  such  specialized  applications. 


,1  \MKS  Mil  l,l.i\  f  MIC.  (  O..  INC. 


M\l\  )1  I  U 


\1  \l  \)\'\.  M  \S^\<  III  M  Ik'.  1 
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Mathias 


KLEIN 


KLEIN 

Quality  PHars 

(  nuwiow®® 


ELECTRONS  AT  WORK 


(COfltilllMd) 


FIG.  1 — Syttom  uR»d  to  rocord  por- 
polM  toiuid  on  maqnotic  top* 


Now,  Klein  quality  pliers  are 
available  in  new  compact  pat> 
terns  for  precision  wiring  and  cut> 
ting  in  confined  space.  Note,  too, 
the  replaceable  leaf  spring  that 
keeps  the  plier  in  open  position. 


ready  for  work.  All  are  hammer 
forged  from  high-grade  tool  steel, 
individually  fitted,  tempered, 
adjusted  and  tested— made  by 
plier  specialists  with  a  reputa¬ 
tion  for  quality  “since  1857.” 


netic  tape  recorder. 

The  hydrophone  was  developed 
and  constructed  by  the  U.  S.  Navy 
Mine  Countermeasures  Station  at 
Panama  City,  Florida.  It  consists 
of  four  small  blocks  of  Rochelle  salt 
cemented  together  for  maximum 
output  and  best  frequency  response. 
The  crystal  structure  feeds  a  twin- 
triode  tube  connected  as  a  conven¬ 
tional  resistance-coupled  amplifier 
and  cathode  follower  for  better  im¬ 
pedance  matching.  The  entire  unit 
is  potted  in  plastic  for  physical  pro¬ 
tection  and  to  allow  immersion  in 
water. 

The  magnetic-tape  recorder  has  a 
frequency-response  flat  within  ± 
3  db  to  80  kc  and  down  only  about 
10  db  at  100  kc.  Preselected  mag¬ 
netic  tape  for  telemetering  use  was 
employed  to  obtain  as  complete  a 
spectrum  of  the  porpoise  sounds  as 
possible.  These  recordings  provide 
a  permanent  record  for  analysis  in 
the  laboratory,  and  a  signal  source 
for  study  of  the  hearing  of  the  por¬ 
poise. 

The  second  portion  of  the  experi¬ 
ment  was  to  investigate  the  hearing 
of  the  porpoise.  This  weis  accom¬ 
plished  by  the  use  of  the  test  setup 
shown  in  Fig.  2. 

The  signal  source  was  either  the 
recorded  voice  of  the  porpoise  or  a 
c-w  tone  from  an  oscillator.  The 
recorded  voice  could  be  fed  through 
a  variable-bandpass  filter  to  study 
the  animids’  response  to  different 
portions  of  the  frequency  spectrum. 
While  the  slope  of  the  filter  was 
fixed  at  18  db  per  octave,  the  pass 
band  could  be  varied  to  eover  any 
desired  number  of  cycles.  The 
power  amplifier  used  had  a  uniform 


LONG  NOSE  PUER 

•ItM  MHarn  MmiI  ft 
Ik*  really  lltht  •!»•*>. 
Jaws  are  knarlari  la  la- 
sara  a  patMva  trip. 


OBLIQUE  CUniNG 
PUER -210-Sl- Par 

ciitlint  saiall  wires  ar 
trimming  elastic.  Inlira 
langlli  af  ewiting  knives  J 
warks  Rush  against  cat-  A 
ling  sarfaca.  5 
ar  e-inch  sites. 


LIGHTWEIGHT 
OBLIQUE  CUniNG 
PLIER  209-S-Smallar 
than  210-Sl  with  an  ax- 
Iramaly  narraw  head, 
fntira  length  af  cutting 
knives  warks  flush 
against  culling  surface.  . 


CHAIN  NOSE  PLIER 

Sty-Sl-A  full  inch 
smaller  than  standard 
gattarn.  Hasavarytlna 
knurl  that  will  net  dam¬ 
age  safI  wire.  Alsa 
avallaWa  with- 
aul  knurl. 


TRANSVERSE  END 
CUniNG  PLIER 

204-e— Useful  in  gra- 
dslan  wark  where  ar- 
dlnary  abUgua  ar  and 


DUCK  BILL  PLIER 

906-5-V^-This  cam- 
gad  gliar  has  laws  af 
sufficlani  width  ta  held 
small  sgrings,  yet  small 
enaugh  ta  farm  wire  In 
canfinad  glacas. 


T hit  Klein  Pecket  Teel 
Guide  gives  full  injer- 
mmtiem  em  mil  types  mttd 
tiset  ef  Klein  Pliers, 
A  cepy  teill  he  tent 
smithent  ehligmtion. 


Paraign  DIstrIhutar; 
Intarnatlanal  Standard 
Elaciric  Carg., 

New  Yarh 
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w 

HCSIKi 

AMfUflCR 

, _ 

Single  Stage 

Model  DVH  27.20.34  1800  CFM 
Model  DVM  1 8. 1 4.20  780  CFM 
Model  DVD  14.14.18  486  CFM 

Model  DVD  14.9.18  311  CFM 

Model  DVM  12.8.14  218  CFM 

Model  DVD  8.8.10  1 10  CFM 

Model  VSD  8.8.11  52  CFM 

Model  VSM  7.7.8  27  CFM 

Model  VSM  5.5.6  13  CFM 


There's  a  qualified  Kinney  Vacuum  Engineer  in  your  region, 
ready  to  talk  vacuum  in  your  plant.  Cali  on  him.  See  how  the  BIG 
LINE  . . .  the  K/nney  line  of  vacuum  pumps  can  be  profitably  used 
in  exhausting  lamps  and  tubes,  freeze-drying  pharmaceuticals  and 
antibiotics,  vacuum  metallizing,  vacuum  production  of  titanium 
and  other  miracle  metals,  vacuum  fumigation  and  impregnation  — • 
and  in  the  countless  other  ways  vacuum  serves  industry  today. 
Kinney  Manufacturing  Co.  —  manufacturers  of  vacuum  and  liquid 
pumps.  Boston,  New  York,  Chicago,  Detroit,  Cleveland,  Atlanta, 
Pittsburgh,  Philadelphia,  Los  Angeles,  Charleston  (W.  Va.),  Hout* 
ton.  New  Orleans,  San  Francisco,  Seattle,  and  foreign  countries. 


Compound 

Model  CVM  8.6.10 
Model  CVM  5.5.6 
Mrdel  CVM  3534 
Model  CVM  3153 


noupoj^Fon  details/ 


KINNIT  MANUfACTURINO  COMPANY 
3S4S  WeshteffeN  Street,  testee  39,  Mmm. 

r~]  PleoM  Mnd  IvlleHn  V-51t  deicriWng  teeiplete  line 
of  Kinney  Vacuum  fump*. 

r~]  f  leoM  hove  your  Vacuum  Cneineer  call  on  vs. 


Went  mere  informetien?  Um  pett  cord  en  left  poge. 
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PROVEN  DEPENDABLE  QUALITY 
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VELVn 

VERNIER 

MECHANISMS 

National’s  famous 
line  of  velvet  vernier 
mechanisms  has  been 
accepted  by  well-known 
commercial  users  as  well  as 
individual  builders. 

Having  a  standard  5  to  1 
ratio,  they  are  available 
to  fit  either  ^  or 
shafts.  Types  are  also  available 
with  insulated  or  non- 
insulated  output  hubs  for 
connecting  to  14'  output  shafts. 
Write  for  drawings  and 
specifications. 


Mlcrophon*  lowered  Into  tank  picks  np 
high  frequency  sounds  emitted  by  por¬ 
poise 


response  ■±2  db  from  20  to  100,000 
cycles  and  furnished  up  to  20  watts 
of  power  to  an  underwater  sound 
projector. 

The  projector  was  a  U.  S.  Navy 
Underwater  Sound  Research  Lab¬ 
oratory  Type  1-K.  Its  power  out¬ 
put  is  dependent  upon  frequency 
but  above  1,000  cycles  it  can  handle 
10  to  15  watts.  The  frequency  re¬ 
sponse  is  linear  to  20  kc  and  has 
response,  with  peaks,  to  200  kc. 
The  radiation  angle  of  the  pro¬ 
jector  is  76  degrees. 

,  Preliminary  results  of  these  ex¬ 
periments  indicate  that  porpoises 
emit  sounds  with  energy  in  the  fre¬ 
quency  spectrum  up  to  the  limit  of 
the  available  recording  equipment. 
A  complete  analysis  of  these  results 
will  be  released  at  a  later  date. 

Some  observations  were  made  di¬ 
rectly  on  correlating  the  porpoise 
sounds  with  physical  movements. 
A  man,  equipped  with  diving  gear 
and  underwater  headphones,  de¬ 
scended  into  the  pen  and  watched 
the  animals  while  listening  to  their 
sounds. 

The  porpoises  react  to  strange 
sounds  in  their  hearing  range  by 
sudden  ac(%lerated  movements  and 
jumping  from  the  water.  Since  the 
porpoises  make  sounds  almost  con¬ 
tinuously,  a  random  portion  of  the 
recorded  tape  was  played  through 
.  the  bandpass  filter  and  projected 
into  the  water.  A  short  burst  was 
sent  and  three  observers  checked 
the  reactions  of  the  animals. 

A  series  of  tests  was  made  with 
this  setup  and  then  the  audio  oscil¬ 
lator  was  substituted  for  the  tape 


POPULAR 

TERMINAL 

ASSEMBLIES 

Nafional  terminal 
assemblies  have  proved 
extremely  popular  because 
of  extremely  low-lou 
characteristics,  their  rugged 
construction  and  practical  design. 

Type  FWO  is  a  Victron 
terminal  strip  for  high  frequency 
use.  Binding  posts  take  banana 
plugs  at  top,  grip  wires  through 
a  hole  at  bottom. 
TypeFWH  —  the  insulators 
of  this  terminal  assembly 
are  moulded  bakelite. 
Binding  posts  same  as  FWG. 
Type  FWJ  utilizes  same 
insulators  as  FWH,  but  has  jacks. 


Write  ior  drawimga 
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Wont  more  information?  Use  post  cord  oa  tost  page. 


•OTATOffS 


tAAACttOftS 


onsistently 


ependable 


ELECTROLYTIC 


CAPACITORS 


C^probmbtybmMihmmmMwmgioyomftmeiroiyiicpnhtmmlU  it  fora 
motor?  TV  circuit?  Photofloih?  Micro-wove  communications?  If  anybody  bos 
the  answer  to  your  electrolytic  problem,  it's  likely  to  be  Comell-Dubilier,  the 
greatest  name  in  capacitors.  Write  for  the  complete  catalog  to:  Dept.  K-83, 
Comell-Dubilier  Electric  Corp.,  General  Offices.  South  Plainfield,  New  Jersey. 


CORNELL-DUBILIER 

world* 8  largest  manufacturers  of  capcuntors 


•ouiH  rt*iNriCi.o.  M  i  •  Ncw  atorovo,  woncistta  *Mo  CAMMioGf .  •  pkoviocncc.  «  >  •  inoianapohs,  mo  •  ruouAv  sramos.  n  c.  •  suaMumay,  thi  ■*oi««i  co»r.,  ci.cvu.uib,  o. 
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CONTACTS 
2a  30  voc 
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FIG.  2 — PorpobM  reaction  loatod  with 
rocoidod  sounds  and  slnalo  tons  from 
audio  oscillator 


recorder  and  filter.  Uae  of  the  os¬ 
cillator  enabled  a  more  accurate  in¬ 
dication  of  frequency  response 
since  only  a  fundamental  signal  was 
transmitted.  A  definite  response 
by  the  animals  was  indicated  at  fre¬ 
quencies  to  80,000  cycles.  There 
is  a  good  possibility  that  the  por¬ 
poise  uses  this  extended-range 
hearing  and  voice  as  a  means  of 
locating  objects  in  a  manner  simi¬ 
lar  to  that  of  sonar.  The  only  other 
animal  known  to  emit  these  high- 
frequency  sounds  is  the  bat. 

The  porpoise  is  a  fast  swimmer 
and  seems  to  travel  day  or  night 
with  equal  ease.  His  vision  alone 
could  not  enable  him  to  avoid  ob¬ 
jects  in  dark  and  murky  waters, 
especially  at  night.  While  this  as¬ 
sumption  has  not  been  proved  con¬ 
clusively,  all  teat  results  point 
towards  it. 


Shown  Actual  Size 


New  CHARACTERISTICS  engineered  into  famous  “Diamond  H"  Series 
R  Relays  have  now  broadened  their  adaptability  for  such  applica¬ 
tions  as  guided  missiles,  jet  aircraft,  fire  control  and  fire  detection, 
radar,  communication,  high  speed  camera,  geophysical  and  c'omputer 
apparatus  .  .  .  wherever  positive  operation  is  demanded  under 
critical  conditions. 

A  4PDT  hermetically  sealed,  miniature  aircraft  relay  basically,  they 
are  now  also  available  DPDT  with  two  independent  coib,  either  or 
both  of  which  will  operate  the  units. 


loading,  life  expectancy  is  10 
million  cycles  or  Mtter. 

Operating  time  is  10  ms.  or  less; 
drop  out  time  3  ms.  or  less. 
Coil  resistances  up  to  35,000 
oluns  are  standard;  to  50,000 
ohms  available  for  siiecial  units. 
Sensitivity  approachi*s  100  mw. 
at  30  “G  ’  oi>erational  shock  re¬ 
sistance.  Inter-elecHrode  caiTac- 
itance  is  less  than  5  mmf.  con¬ 
tacts  to  case— less  than  2 '/a  mmf. 
between  contacts,  even  with 
plug-in  type  relay  and  socket. 
Vibration  range  is  from  0  to  500 
cycles  per  second  and  upward 
at  15  G”  without  chatter. 


In  their  field  still  the  smallest 
and  lightest,  (1.6  cu.  in.  3.76 
oz.)  combining  highest  opera¬ 
ting  s}Kx;k  resistance  (to  50  “G” 
and  higher),  widest  tempera- 
tiue  range  (—65*  to  -f-  200" 
C. )  and  greatest  ability  to  break 
high  currents  and  high  voltages. 
Series  R  Relays  consistently 
operate  over  400,000  cycles 
witlmut  failure  at  5  A.  and  go 
3,500  or  more  under  30  A.  at 
30  V.,  D.C.,  resistive.  They 
carry  voltages  up  to  300  D.C. 
at  4/10  A.  for  more  than  400,- 
000  cycU-s.  With  low  contact 


Magnetic  Shaft'Position 
Digitizer 

By  Arthur  J.  Winter 

Telecomputing  Corporation 
Burbank,  Cali/omia 

Outputs  of  many  precision  de¬ 
vices  occur  as  shaft  rotations. 
When  the  position  of  such  a  shaft 
must  be  determined  to  an  accuracy 
beyond  the  reach  of  analog  instru¬ 
ments,  or  when  the  data  must  be 
processed  by  digital  equipment,  an 
analog-to-digital  conversion  must  be 
made.  It  is  often  essential  that  the 
digitizer  present  no  appreciable 
mechanical  load  to  the  shaft  under 
measurement.  A  further  require¬ 
ment  that  often  must  be  met  is  that 
readings  be  taken  while  the  shaft 
is  in  motion  at  speeds  varying  from 


All  standard  mounting  arrangements,  including  ceramic  socket,  are 
available.  Uniquely  simple  design  permits  compact  grouping  .  .  , 
and  .1  firm  bond  between  relay  and  chassis. 

Designed  to  meet  all  requirements  of  USAF  Spec.  MIL-R-5757B, 
they  far  surpass  many.  Bulletin  R-150,  giving  basic  performance  data 
under  varying  conditions,  is  yours  on  request.  Our  engineers  are 
prepared  to  work  with  you  to  devebp  variations  to  meet  your  specific 
rerjuirements.  Tell  us  your  needs. 


202  Bartholomew  Avenue  •  Hartford,  Connecticut 
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BUILT-IN  SOLA  REGULATED  POWER  TRANSFORMER 


ON  KELLOGG  NO.  5  TRANSMITTED 
CARRIER  TELEPHONE  SYSTEM 


Low  voltages  ccmse  disconnects  and  false  signalling  on  telephone 
carrier  systems.  Abnormally  high  voltages  con  result  in  damage 
to  components  and  premature  filament  failure  of  electronic  tubes. 


The  Kellogg  Switchboard  and  Supply  Company  provides  depend¬ 
able  performance,  positive  signalling  and  satisfactory  transmis¬ 
sion  by  building  in  a  Sola  Constant  Voltage  Transformer  as  on 
integral  component  of  their  system's  power  supply.  The  custom 
Sola  unit  they  employed  automatically  maintains  voltage  con¬ 
stant  within  ±3%  with  line  voltage  variations  from  95  to  125  volts. 


Like  Kellogg  Switchboard,  you  can  ossvire  reliable  performance 
of  your  electronic  equipment.  Make  sure  of  the  proper  input 
voltage  with  a  Sola  Constant  Voltage  Transformer.  Any  reason¬ 
able  combination  of  plate  and  filament  voltages  can  be  provided 
to  meet  your  specifications. 


Sola  stabilizers  ore  static  magnetic  regulators  .  .  .  regulation  is 
continuous  and  automatic  . . .  response  time  is  1.5  cycles  or  less. 


There  are  no  moving  parts,  no  tubes,  no  manual  adjustments. 
The  cost  is  reasonable.  Regulation  within  :±  1  %  with  line  voltage 
fluctuations  as  great  os  30%  con  be  provided.  Your  inquiry  will 
receive  prompt  attention. 


TIm  photograph  abovo  ahowt  a  complolo  Typo  No.  5 
Ihroo  chonaol  Tranuniltod  Carrlor  Tolophono  Tor- 
minal  mad*  by  KoUoqq  (an  Auociato  oi  Inloraotlonal 
Tolophono  ond  lologroph  Corp.)  Tho  Solo  Conalont 
Voltago  Tranoiormor  la  o  olandord  componont  oi 
tho  powor  supply  chasslo  at  tho  top  oi  tho  rack. 


BUILD-IN  AUTOMATIC  VOLTAGE  STABILIZATION  WITH 


COMPLETE 

CATALOG 

AVAILABLE. 

Write  for 

Bulletin 

DCV-142 


Twnloriworr  fort  Cotiiioot  Voltoat  •  Vhiofoimnt 
SOkA  lUCTtlC  Oe«  44M  W.  IMi  Mroo*.  ttkop* 

JHtLAO§l^HI/kt  C»mm9K(»t  Trvtf  Shtp.,  UMioe 
ClfYttHUO  H,  TtM  Mid  r»o9«ct  1-6400  • 
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HUaximum  Electnnic 
in  ony  WEATHER 


TEMPROOF  MOUNTINGS 


6I8S-I 


TRANSCEIVER 


Sensitive  electronic  equipment  for  airline  trans¬ 
mitting  and  receiving  must  give  continuously  accurate 
results.  For  instance,  note  this  “inside”  view  of  the  Col¬ 
lins  Transceiver,  mounted  on  Lord  Temproof  Mount¬ 
ings  which  isolate  it  from  vibration  and  shock.  Lord 
Temproof  Mountings  function  efficiently  throughout 
operational  raises  of  temperature  from  — 80®  to 
-|-250®F.  The  Collins  Transceiver  with  automatically 
tuned  elements  for  maximum  flexibility  and  high  power 
output  delivers  maximum  performance  in  any  weather, 
completely  protected  from  vibration,  shock  and  exces¬ 
sive  equipment  motion  at  resonant  frequencies  by  Lord 
Temproof  Mountings. 

May  we  give  you  further  details  on  this  Lord  appli¬ 
cation  or  help  you  solve  your  specific  mounting  require¬ 
ment? 


tUatANK,  CAurOINIA  OAUAt,  TIXAS  PMIAOOPHIA  7.  PVMSYIVANIA  DAYTON  X  OHK> 

293  South  Third  StTMl  413  Fidolltr  Union  72S  Widonoi  BuUding  410  Woat  rmt  StioM 
Lilo  Building 

omon  X  MicHraAN  niw  yo«k  i«,  mw  yobk  cmkaoo  ii,  niinois  oivaANO  is,  ono 
311  Curtia  Bldg.  •  280  Madison  Avsnuo  520  H.  Michigan  Ar».  Boom  811  Hanna  Building 

LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 


ELECTRONS  AT  WORK  (costinstd) 

zero  to  many  hundreds  of  rpm. 

This  paper  deals  with  a  recently 
developed  shaft-position  digitizer 
designed  more  nearly  to  satisfy 
these  requirements.  Two  previous 
types  that  led  to  its  development 
will  be  discussed  first. 

An  early  type  of  digitizer  uses  a 
rotating  slotted  disk  to  interrupt 
a  light  beam.  A  photoelectric  tube 
pickup  and  d-c  amplifier  produce  an 
output  signal  of  varying  amplitude. 
If  this  signal  is  fed  through  a  d-c 
operated  trigger  into  a  counter,  the 
counter  will  accumulate  angular  in¬ 
crements  by  counting  the  number  of 
slots.  By  using  another  phototube 
angularly  separated  from  the  first 
by  an  amount  equal  to  one-half  of  a 
slot,  an  additional  signal  is  derived 
90  deg  out  of  phase  with  the  first. 
Since  the  phase  relationship  will 
change  with  direction  of  rotation, 
the  second  signal  may  be  used  to 
prepare  gates  in  the  accumulator 


FIG.  1 — Shaft  position  dlgltisor  using 
ssrratsd  dram  ond  phototubss  to  msas- 
urs  shail  rotation 


causing  the  counters  to  subtract 
when  the  digitizer  reverses  direc¬ 
tion.  In  this  way  the  digitizer  can 
be  used  on  a  shaft  which  may  hunt, 
oscillate,  or  reverse  direction,  with¬ 
out  introducing  errors.  Readouts 
may  be  obtained  without  stopping 
the  digitizer  or  losing  the  count  in 
the  accumulator. 

The  slotted  disk  digitizer  is 
limited  in  resolution  by  the  number 
of  slots  that  it  is  possible  to  cut  in 
any  given  diameter  disk,  and  has 
been  used  only  for  applications  re¬ 
quiring  resolution  of  about  20C 
counts  per  revolution  or  less. 

The  next  to  be  developed  was  a 
serrated-drum  digitizer.  In  this 
type  the  slotted  disk  is  replaced  by 
a  drum  with  many  serrations  on  its 
surface.  The  serrations  act  as  con¬ 
cave  mirrors  reflecting  light  into 
two  phototubes,  as  shown  in  Fig'.  1. 
The  output  from  the  phototube's  is 


216 


Want  mort  information?  Use  post  cord  on  lost  pogo. 


August,  1953— ELECTRONICS 


MOLONEY 


^//ie^Cote 


ELECTRONIC  CORES 


for  Any  Electronic  Application 


Moloney  HiperCore  Electronic  Cores  assure  better  transformer 
performance  because  of  their  advanced  wound  core  design.  These 
wound  cores  have  greater  flux  carrying  capacity  and  lower 
losses  than  other  types  of  cores  of  comparable  sizes.  In  addition 
to  better  performance,  a  smaller,  lighter  core  is  obtained.  In 
electronic  applications,  where  size  and  weight  are  critical, 
Moloney  HiperCore  Electronic  Cores  are  particularly  desireable. 
Because  they  are  wound  cores,  savings  in  assembly  time  can  be 
favorably  reflected  in  accelerated  production.  Rigid  production 
control  assures  cores  that  test  well  within  industry  standards. 
More  than  1000  standard  sizes  are  available  and  special  sizes 
can  be  made  for  specific  applications,  if  desired. 

Writ*  tarfay  SI  >205 

ycfriwiio  4«ta  ane  an  avar  $00  alacli  tiiat. 


Molonay  HiparCora  Bacironk  Cora«  ara  wawn^  wWi 
groin  oriairtad  $Hicon  itaal  of  1,2, 4  or12  mil  iMcknoMat. 


Manufacturers  of  P9%i>erTranij»rm»rs  •  Distribution 
7ransfonners  •  Load  Ratio  Control  Transformers 
Step  Voltage  Regulators  •  Unit  Substations 

tAilt  OPPICIt  M  Ail  PlINCIPAl  CITIIS  •  PACTOtllt  AT  ST.  lOUIS*  MO.  AMO  TOIONTO,  OMT.^  CANADA 
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(continued) 


amplified  and  handled  in  the  same 
way  as  in  the  case  of  the  slotted 
disk  digitizer.  The  advantage  of 
the  serrated  drum  over  the  slotted 
disk  is  that  more  serrations  can  be 
machined  in  a  given  diameter  drum 
than  slots  could  be  cut  in  the  same 
diameter  disk.  However,  since  the 
light  output  is  not  as  great,  photo¬ 
tube  and  amplifier  drifts  are  more 
of  a  problem. 

The  magnetic  shaft-position  digi¬ 
tizer  designed  to  overcome  disad¬ 
vantages  in  the  two  previous  types, 
has  higher  resolution  and  is  free 
from  drift  due  to  phototubes  and 
d-c  amplifiers.  It  is  much  more 
rugged  and  reliable. 

The  basic  principle  of  operation 
is  shown  in  Fig.  2.  A  high-fre¬ 
quency  generator  causes  a  current 
to  flow  through  a  conductor  shaped 
so  that  at  any  instant  the  current 
flow  in  adjacent  parallel  segments 
of  the  conductor  are  180  deg  out  of 
phase. 

The  arrows  in  the  diagram  indi¬ 
cate  polarity  of  current  flow  at  some 
instant  of  time.  If  a  pickup  coil 
were  placed  over  any  one  of  the  con¬ 
ducting  segments,  such  as  A  or  C, 
it  could  be  used  to  measure  the  in¬ 
tensity  of  the  field  near  that  seg¬ 
ment;  and  if  the  coil  were  placed 
halfway  between  two  adjacent  seg¬ 
ments,  position  B,  its  output  would 
be  essentially  zero.  If  the  output 
of  the  pickup  is  amplified  and  de¬ 
modulated,  the  resultant  d-c  output 
signal  will  fluctuate  from  maximum 
to  null  as  the  pickup  coil  is  moved 
across  conductor  segments.  Fluc¬ 
tuations  in  these  signals  can  be  used 
to  count  the  number  of  segments. 
To  obtain  two  outputs  for  direction 
sensing  as  in  the  previous  digitizer, 
two  pickups  must  be  used,  spaced 
one-quarter  of  a  segment  apart. 

In  order  to  adapt  this  principle 


WESTERN 

ELECTRONIC 

SHOW 

AND  CONVENTION 

San  Francisco 
August  19-21, 1953 


Attending  the 


Inquiries  are  invited  regarding  openings  on  our  Staff. 


HUGHES  reseanh  in  the  jieldf 
of  Radar,  Guided  Missiles, 
Semiconductor  Products,  Elec¬ 
tronic  Computers,  Microwave 
Devices  and  Electron  Tubes  is 
creating  new  openings  for  ^ 
those  tpcalified  in  these  fields. 


IN  rcskauch  and  dkvklopmknt  ing  and  Qiulity  Control, 
the  problems  are  concerned  with  the 
physical  design  of  electronic  equip¬ 
ment  involving  Servo  Mechanisms, 

Computers,  Pulse  Circuitry,  Minia¬ 
turization,  Hydraulics-Gyros,  Test 
Equipment,  Subminiaturization,  Stress 
Analysis,  Instrumenution,  Structures 
and  Precision  Production  Problems. 

FIKI.D  SKRVICK  AND  SUFFORT 

■uRCTRONic  MANUFACTURiNQ  coDsists  of  Field  Engineering,  Techni- 

includesthe  fields  of  Microwave  Test’  cal  Writing,  Field  Modifications  and 
Equipment  Design,  Production  Test-  Personnel  Instruction. 


COMMKRCIAL  FRODUCTS 

activities  have  to  do  with  Semicon¬ 
ductor  Products  Applications  Engi¬ 
neering,  Test  Equipment  Design, 
Semiconductor  Components  Engi¬ 
neering  and  Technical  Writing. 


tor  the  conventence  oj  those 
attending  the  Western  Electronic 
Show  and  Convention,  members 
of  our  Technical  Staff  will  be 
available  for  interviews  at  Hotel 
Whitcomb.  For  appointment 
telephone  DOuglas 


Assurance  is  required 
that  relocation  of  the 
applicant  won't  cause 
disruption  of  an  ur¬ 
gent  military  project. 


Culver  City 

Loe  Angeles  County 

California 


FIG.  2 — Adiaceni  conductors  aro  180 
dog  out  oi  phoso  causing  null  point 
to  occur  at  B 
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Why 

Hughes  Diodes 
have  set 


Hughes 


STANDARD 


Reliahility  in  a  germanium  diode  is 
determined  principally  by  permanent 
Jreedom  fiom  the  ttoo  major  causes  of  diode 
failure— moisture  penetration  of  the 
diode  envelope,  and  electrical  instability 
under  extreme  operatir^  conditions. 


electrical 

stability 


non  and  severe  shock.  Hughes  testing 
procedures  invite  instabilities  to  occur 
prior  to  shipment  and  assure  rejection 
of  every  defective  diode,  liach  HU6NES 
DIODE  is  humidity-cycled,  temperature- 
cycled,  JAN  shock-tested,  and  electri¬ 
cally  tested  under  vibration. 

Reliability  of  hughes  diodes  has  been 
proved  in  airborne  military  electronic 
equipment  for  navigation,  fire  control 
and  guided  missiles.  The  same  high 
standard  required  for  these  uses  is  your 
insurance  against  cosdy  shutdowns,  high 
maintenance  expense  and  time  losses. 

Specify  HUGHES  DIODES  wherever  re¬ 
liability  is  essential. 


HUGHES  OERMAHIUM  DIODES  are  designed 
to  prevent  such  failures  through  two 
exclusive  features : 

1.  FHtioR  SealiRK— The  glass-to- metal 
seal,  proved  in  billions  of  vacuum  tubes, 
is  incorporated  to  full  advantage  in 
diode  manufacture  by  the  Hughes-de- 
veloped  process  of  fusion  sealing  at  high 
temperattire.  The  result  is  a  rigid  one- 
piece  glass  envelope  making  moisture 
penetration  impossible. 

2.  100%  Testing— One  hundred  per  cent 
testing  insures  the  satisfactory  operation 
of  HUGHES  DIODES  under  adverse  condi¬ 
tions  of  moisture,  temperature,  vibra- 


HUGHES  GERMANIUM  DIODE  ELECTRICAL  SPECIFICATIONS  AT  25»  C. 


actual 


Maximum 

Invtrsa 

Currant 


Peak 

Invtrsa 

Voltact* 

(volts) 


Oascription 


INSoB 


1N68A 


1N67A 


High 

Back 

Rasiatanca 


INIOO 


High 

Back 

Rasistanca 


1N92 

Tn98 


INlie 


Address 

inquiries 


1N90 


G«n«r«l 

PutpoM 


tN95 

Tn96 


*Th*t  volUg*  It  wMch  dynimlc  rttitltnct  nro  undtr  ipccIfM  condillont.  Each  Hughes  Oioda  il 
subjected  to  a  voltage  rising  linearly  at  90  volts  per  second. 

**Formerly  1N69A. 


t Formerly  IN 70 A. 


In  addition  to  RTMA  types,  HUGHES 
DIODES  are  also  supplied  too  per  cent 
factory-tested  to  special  customer  specifications. 


Want  more  information?  Uie  post  card  on  lost  page 
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Maximum 

Invarsa 

Working 

Voltaga 

(volts) 

Minimum 
Forward 
Currant 
a  +1 V 
(me) 

ISO 

5.0 

100 

3.0 

80 

4.0 

80 

10.0 

80 

20.0 

80 

3.5 

80 

10.0 

80 

20.0 

60 

5.0 

60 

10.0 

"eo  1 

20.0 

60 

5.0 

60 

lO.O 

60 

20.0 

60 

5.0 

100 

3.0 

40 

3.0 
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FOR  UNiXCiLLED 

Furnishing  Relays  that  excel  in  perform 
Their  rugged  strength  and  smooth  endur 
trol,  protection  and  dependability. 

No  matter  what  your  Relay  applicatic 
our  nearly  four  decades  of  experience  < 
engineers  and  manufacturers  of  a  compi 


nee  is  a  Leach  specialty, 
nee  provide  uniform  con- 


n,  we  invite  you  to  share 
nd  facilities  as  designers, 
[te  line  of  relays. 


Uflch  R«rt  No.  9072  Hormoticolly 
Soolod,  Scrow  Torminak. 

CONTACTS; 

Arrongomonl— 4  Polo,  Doublo 
Throw.  RoHng— 10  amps  rosistivo 
and  Inductivo  at  29  v  d<,  6  amps 
motor  load  at  29  v  d-c.  10  amps 
rotitfivo  at  1 15  V  o-c,  400  cpi. 

COIL:  135  ohms,  28  v  d-c. 

WEIGHT;  .70  lb. 

Also  ovailablo  with  Soldor  Torminak 
-loach  Part  No.  9039SS. 


FIG.  3 — ^Rolor  (A)  crad  aiortor  (B)  pot- 
tarns  ior  mognatlc  shcdt-posltioa  digi- 
tUot 


to  shaft  digitizing,  the  circuit  of 
Fig.  2  was  arranged  in  the  circular 
pattern  shown  in  Fig.  3A.  This  is 
a  reduced  negative  of  a  SOO-seg- 
ment  pattern  photoetched  onto  a 
inch  disk  and  used  as  the  rotating 
element  of  a  shaft-position  digit¬ 
izer.  The  connections  at  the  center 
are  for  injection  of  the  high  fre¬ 
quency  carrier  current.  To  avoid 
using  slip  rings  the  carrier  current 
is  coupled  to  the  rotor  by  means  of 
a  small  air  core  transformer  whose 
secondary  is  mounted  on  the  rotor. 

The  arrangement  in  Fig.  SB  is 
used  as  a  pickup  device.  This  pick¬ 
up  pattern  functions  in  the  same 
way  as  a  pickup  coil  would  except 
that  there  is  coupling  to  every  seg¬ 
ment  in  the  rotor,  and  the  output 
signal  is  a  much  more  accurate  indi¬ 
cation  of  position,  since  each  null 
and  each  maximum  results  from  an 
average  of  all  of  the  conducting  seg¬ 
ments.  The  pickup  pattern  is  also 
photoetched  on  a  disk  and  consists 
of  two  conductors  displaced  angu¬ 
larly  one-quarter  of  a  segment  space, 
Connections  for  two  amplifiers  and 
a  common  ground  are  at  the  outer 
edge  of  the  disk. 

Figure  4  shows  the  arrangement 
of  the  assembled  digitizer.  The 
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now  avanable 


for  TV  tube  aluminizing 


Here  is  an  inline  system  capable  of  aluminizing  TV 
tubes  with  the  same  efficiency  and  high  production 
rates  as  the  famous  inline  exhaust  systems  pioneered 
by  CVe 

Similar  to  the  exhaust  system,  individual  aluminiz¬ 
ing  units  move  around  an  oval  track,  one  revolution 
completing  the  aluminizing  cycle.  Each  cart  is  com¬ 
pletely  self-contained  with  mechanical  and  diffusion 
pumps,  valves,  power  pickups,  and  controls  for  auto¬ 
matic  operation.  The  operator  need  only  load  and 
unload  tubes  and  replenish  the  aluminum  on  the 
filaments. 

This  new  CVC  system  can  handle  any  size  TV  tube 
currently  produced.  Interchangeable  diffusion  pump 


jet  assemblies  permit  easy  adaptation  of  the  system  to 
the  higher  vacuums  probably  required  for  color  TV 
tube  aluminizing. 

For  smaller  scale  operations,  CVC  offers  an  integrated 
system  of  one  to  six  individual  pumping  units  with  common 
roughing  and  holding  pumps.  Timing  devices  control  cycling 
automatically  and  permit  one  operator  to  handle  all  systems. 

CVC's  vast  experience  in  designing  inline  exhaust 
systems  makes  these  units  trouble-free  and  economical 
in  operation.  We  will  be  pleased  to  give  you  the 
details  on  specifications,  costs,  and  deliveries. 
Consolidated  Vacuum  Corporation,  Rochester  3,  N.  Y. 
(a  subsid  i  ary  of  Consol  id  a  ted  Engi  neeri  ng  Corporation , 
Pasadena,  California). 


Vacuum  i^ulpmafif 


Consofldoiecf  Va€uum  Corporation 

Rochester  3,  N,  Y, 
designers  and  manufacturers  of  high  vacuum  equipment 

SAlfS  OPnCiSi  MINIO  PARK,  CAIIP.  •  CWCAOO,  tLl.  •  CAMDiN,  N.  J.  •  NEW  YORK,  N.  Y. 
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FIG.  4 — Dlaqram  oi  magnetic  digitiser 


rotor  and  the  transformer  secon¬ 
dary  spin  with  the  shaft.  The  trans¬ 
former  primary  is  fed  by  a  1.6- 
megacycle  oscillator.  The  pickup, 
or  stator,  supplies  signals  to  two 
tuned  amplifiers. 

This  type  of  shaft-position  digi¬ 
tizer  has  a  permissible  shaft  speed 
of  from  zero  to  1,800  rpm ;  and  since 
its  output  contains  directional  in¬ 
formation,  it  can  reverse  direction 
or  hunt  without  introducing  errors. 
Use  of  the  photoetching  process 
has  made  it  possible  to  obtain  high 
resolution.  Digitizers  of  1,000  and 
2.000  counts  per  revolution  have 
been  built.  It  is  electrically  more 
stable  and  not  subject  to  drifts 
since  it  is  an  a-c  carrier  operated 
nulling  device.  Low  impedance  and 
tuned  circuits  make  the  unit  less 
subject  to  stray  electrical  pickups. 
The  smaller  rotor  disk  presents  less 
of  an  inertial  load  to  the  shaft. 

Another  advantage  of  the  mag¬ 
netic  digitizer  is  the  averaging 
effect  of  the  pickup  element.  The 
position  of  the  exact  point  on  the 
circle  at  which  the  output  goes 
through  any  given  null  is  at  least 
an  order  of  magnitude  more  ac¬ 
curate  than  it  would  be  if  the  signal 
were  derived  from  a  pickup  over 
only  one  rotor  segment.  Develop¬ 
ment  is  now  under  way  to  take 
advantage  of  this  potentially  high 
accuracy  by  electrically  dividing  the 
increments  between  nulla  so  that 
the  number  of  counts  per  revolution 
may  be  multiplied  many  time.s. 


Manufactured  to  meet  exacting  standards  from 
the  highest  quality  materials,  a  wide  variety 
of  JOHNSON  panel  indicators  are  available 
from  stock.  Types  includes  variable  intensity, 
low  current,  wide  angle  lens,  or  UL  approved 
models.  Pilot  light  hardware  consists  of  jewel 
assemblies  and  dial  light  brackets.  Variations 
from  standards,  including  those  meeting  mili¬ 
tary  specifications,  are  available  in  production 
quantities. 

In  addition  to  smooth  and  faceted  types,  one 
inch  jewels  can  be  furnished  with  colored  plastic 
backing  discs,  imparting  color  to  the  clear  in¬ 
side  frosted  jewel  only  when  the  lamp  is 
lighted.  This  prevents  external  light  from  giving 
a  false  indication  of  illumination.  Lettering, 
numerals,  or  insignia  may  be  printed  on  the 
backing  disc  and  arranged  to  be  continuously 
visible,  or  visible  only  when  lamp  is  lit.  Standard 
jewel  colors  are  clear,  red,  green,  amber, 
blue  and  opal. 

For  complete  information  on  JOHNSON  pibt 
lights,  jewel  assemblies  or  other  JOHNSON 
electronic  components;  write  for  your  copy 
of  General  Pr^ucts  Catalog  973,  containing 
^  pricing  and  descriptive  data  on  all  . 

JOHNSON  products.  ^ 


Magnetic  Material  from 
Aluminum  and  Iron 

Development  of  techniques  for 
rolling  have  made  available  a  new 
magnetically  soft  material  known 
as  16-Alfenol,  composed  of  16  per¬ 
cent  aluminum  and  84  percent  iron. 
.•Vlthough  the  alloy  has  been  known 
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ELECTRONS  AT  WORK 


DIESEL 


for  some  time  and  was  used  by  the 
Japanese  during  the  war,  the  ex¬ 
treme  hardness  and  brittleness  of 
the  material  restricted  its  use  and 
prevented  efficient  rolling  of  sheets. 

Metallurgists  at  the  U.  S.  Naval 
Ordnance  Laboratory  developed  a 
method  of  cold  rolling  and  dis¬ 
covered  that  the  metal  could  be 
formed  into  thin  tapes  with  desir¬ 
able  magnetic  properties. 

The  metal  tapes  show  isotropic 
magnetic  properties  and  high  bulk 
resistivity  that  prevents  electrical 
losses.  In  rolling,  it  develops  its 
own  insulating  layer.  For  trans¬ 
former  cores,  like  those  used  at 
high  frequencies,  the  new  material 
shows  properties  superior  to  those 
of  silicon  iron  that  is  now  widely 
used. 

A  comprehensive  technical  report 
is  now  in  process  of  preparation  by 
NOL. 


GENERATOR  SETS 


WJR— Detroit,  MkMgan,  mm  200  kw.  GM 
0Im«I  g«n«rator  m  itond-by  power  for 
50,000'Watt  IrarMfflIttor.  Compoctnott  of  unit 
pormittod  intfaHotion  In  gorogo  adjoining 
trontmHtor  bwRdlng— ollminafing  eotl  of  o 
tpocloNy  detignod  building. 


WKTV— UTICA,  N.  Y..  usM  o  100  kw.  Gon- 
oral  Motori  Diosoi  gonorator  tot  for  ttond-by 
power.  Sol  con  bo  tfartod  romololy  from  Ibo 
control  room.  Low  vibration  choroctorittic  of 
engine  permitted  Inttollation  in  room  odjo- 
cent  to  trontmitter  and  within  30  feel  of 
ilwdio. 


Zero-Crossing  Detector 
Using  Gated-Beam  Tube 


If  you  are  planning  stand-by  power,  be  sure  to  check  the  ad¬ 
vantages  of  General  Motors  Diesel  generator  sets,  listed  briefly 
below.  GM  Diesel  generators  are  meeting  the  exacting  re¬ 
quirements  of  military  service  in  all  parts  of  the  world.  They 
supply  emergency  power  for  more  than  1100  telephone  and 
telegraph  exchanges — for  microwave  relay  stations,  for  hos¬ 
pitals,  government  buildings,  banks,  airports.  There  is  a  GM 
Diesel  distributor  near  you  who  will  analyze  your  power  re¬ 
quirements  and  make  his  recommendations  without  obliga¬ 
tion.  Look  in  the  yellow  pages  of  your  phone  book  for  his  list¬ 
ing,  or  write  direct  to  us. 

*  Wid*  rang*  of  medoi*—  1 3  to  200 
kw.,  220  or  440  volt*,  «ingl«  or  throo* 
pfioio  curronl. 

*  ExcollonI  froquoiKy  and  voitog*  rogu- 
lolion  for  Iba  mo«t  axocting  raquira- 


By  Paul  Rosen 

Lincoln  Laboratorv 

Mataachusetts  Institute  of  Technology 
Cambridge,  Maee. 


The  6BN6  gated-beam  tube  as  ap¬ 
plied  here  makes  a  simple  zero¬ 
crossing  detector,  providing  100- 
volt  negative  spikes  at  the  zero 
crossing  on  both  positive  and  nega¬ 
tive  slopes  of  a  sine  wave. 

The  6BN6  has  two  control  grids, 
both  having  nearly  the  same  control 
characteristics.  If  the  two  grids 
are  connected  in  push-pull  as  shown 


*  bwlonl  pudi-button  powar  ilorting  on 
*afa  DIatal .  fuai— or  fully  automatic 
•torting.  Immadlata  powar,  no  "warm¬ 
up"  pariod. 

*  Ddpandobla  (torting  —  no  tpark- 
igirition  lystam  to  foR  bacouta  of  damp- 
noM  or  corrosion — always  raady  to 
start. 

*  Easy  to  bwlan — compact — lightwaight 
—raquira*  no  spaded  buldbtg,  no  spaclol 
bosa.  Complala  insinimantation  pro- 
vidad. 

*  Disiribvion.and  Daolars  Ihrougbout  Iba 
coontry. 


*  Rowarad  by  Ganarol  Motors  Diasal  an¬ 
ginas— dapandobla,  smoolb  2-cycla 
oparollon— low  cost  mointanonca— 
aosy  to  sarvica. 

*  IvHt  by  ona  monufoclurar— ona  war¬ 
ranty,  ona  rasponsibllty  for  both  an¬ 
gina  and  powar  ganarator. 


FIG.  1 — Gertod-boena  tuba  loro-croMlat 
dotoetor  uaaa  puah-pnll  coBBoetlon  on 
two  grida  to  koop  tab#  cat  off  oncopt  In 
aaro-ToIlogo  rogton 
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READY  NOW  for  your  specification  into  production  equipment.  This 
comprehensive  series  of  Varian  X-Band  Klystrons  includes  the  type  vari¬ 
ations  illustrated — all  having  these  outstanding  features: 
Non-microphonic  characteristic 
Negligible  barometric-frequency  coefficient 
Rapid  warmup — on  frequency  in  30  seconds 
Low- voltage  operation — see  data  below 
Production  tested — under  high-amplitude  vibration 

V-2M.V-270  V-2M,V-2«0  X-12 

OiNIRAl  Fregeency  Raegc,  kmc  I.S-IO.O  1.5-10.5  1.2-12.4 

data  Heeler  Veltoge,  v  4.1  4.1  4.1 

Heeler  Cerreel,  amp.  1.2  1.2  1.2 

Teeer  stalled  shell  leckeet  mkreeieler 

MAXIMUM  RcsaMlor  Volle«e,  v  ISO  1(5  500 

■ATINOS  Retoeeler  CurrenI,  me  42  74  45 

ReHecter  Vellege,  V  0  lo-IOOO  0  le-1000  0  le-1000 

TYRKAL  Reseeelor  Vellege,  y  200  100  200  100  100  500 

oBBBAn/ui  Freeneecy,  kmc  *.l  0.1  0.1  0.1  10  10 

ortRATKTN  R,«Mieler  Carreel,  me  17  21  21  42  2t  M 

Fewer  Oulpel,  mw  20  70  15  40  90  540 

Electreeic  Teeiag  Reege,  me  10  40  SO  02  44  41 

Tcmeeiyleia  CaeHicleel.  kc/*C  40  40  40  40  100  100 

ReHeclor  Vellege,  y  -120  >140  -10  -100  -210  -400 

^  Laed  VSWR,  lew  Ihee  1.1  1.1  1.1  1.1 

^  .  -  .dy  Warm-eeTime.seclaaKillaliae  IS  IS  15  15  15  15 


rugged  local 
oscillators  for 
radar  and 
beacon  services 


quantity  prices 


firm  basis  for 
new  equipment 
design 


FOR  LABORATORY  x-band  measurement — the  basic 
Varian  X-1  3  Klystron  general-purpose  signal  source  is 
now  available  for  early  shipment  in  production  quantities. 
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RADIO-NOISE 

FILTER 


for  Bulkhead  Mounting 
Filferefte  No*  1613  1000  volts  dc  5  amperes 


TOBE  FILTERETTE  SERIES  1613 

This  wide-hand  radio-noise  filter  is  designed  for  connection  in 
series  with  any  single  line  that  may  he  carrying  radio  interference. 
Hermetically  sealed  In  a  metal  case,  it  is  huilt  to  make  use  of  the  shield¬ 
ing  afforded  hy  metal  bulkheads  or  firewalls.  Installed  in  a  1-5/32"  hole 
in  the  bulkhead,  Filterette  1613  has  a  mounting  flange  that  completes 
the  filter  circuit  to  ground.  External-tooth  lockwrashers  are  recom¬ 
mended  between  the  mounting  flange  and  the  metal  bulkhead  to  main¬ 
tain  low-resistance  contact.  This  unit  conforms  to  applicable  military 
specifications,  and  is  suitable  for  use  at  high  altitudes.  Its  attenuation 
characteristics  are  shown  below. 


TOBE  DEUTSCHM ANN 


CORPORATION 

NORWOOD,  MASSACHUSETTS 
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Sin*-waT*  input  at  top.  results  In  series 
oi  sharp  neqatiee  peaks  in  the  output 


in  Eig.  1,  the  tube  is  cut  off  by  the 
negative  excursion  of  one  of  the 
grids  during  most  of  the  cycle. 
Eor  a  short  period,  however,  when 
both  grids  are  around  zero,  the  tube 
conducts  heavily.  The  result  is  a 
sharp  spike  appearing  at  the  plate. 

The  input  sine  wave  and  the  out¬ 
put  pulses  are  shown  in  the  photo¬ 
graph.  For  best  results  the  input 
amplitude  should  be  at  least  fifty 
volts  peak-to-peak. 


High’Voltage  Power  Supply 

I 

!  By  William  C.  Davidon 

Director  oj  Research 

Xuclear  Instrument  and  Chemical  Corp. 
Chicapo,  III. 

The  variable- volt  age,  electron¬ 
ically-regulated,  high-voltage  power 
I  supply  shown  in  Fig.  1  has  the  ad- 
:  vantage  of  having  high  voltage  im¬ 
pressed  across  only  one  tube,  re- 
I  gardless  of  the  high  voltage  output, 
j  No  high  voltage  surge  above  the 
I  desired  value  occurs  during  the 
'  initial  warmup  time,  eliminating 
the  need  for  a  time  delay  circuit. 
Filaments  of  all  tubes  except  the 
high  voltage  rectifier,  can  be  oper¬ 
ated  at  low  potentials  with  respect 
to  ground,  for  a  negative  high  volt¬ 
age  supply. 

Current  through  the  high-voltage 
bleeder  is  equal  to  the  current 
through  the  amplifier  tubes.  The 
high-voltage  output  assumes  a 
:  value  such  that  the  bias  on  the 
fiAH6  is  the  correct  value  to  provide 
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•  ••it’s  RCA  Phototubes  for  your  needs 


RCA— pre-eminent  in  the  design  and 
development  of  phototubes— offers  a 
full  line  of  high-quality  phototubes  to 
meet  your  needs  in  designing  light- 
actuated  devices.  This  line  of  photo¬ 
tubes  includes  a  wide  selection  of  gas 
types  (for  sound-on-Blm  and  relay 
work)— vacuum  types  (for  high-speed 
work  and  precision  measurements)  — 
and  multiplier  types  (for  applications 
where  extremely  high  sensitivity  is 
important). 


RCA  phototubes  are  available  in  a 
variety  of  spectral  responses,  physical 
shapes,  and  sizes.  For  help  on  photo- 
tulx?  equipment  design  problems— 
write  RCA  Commercial  Engineering, 
Section  42 HR,  Harrison,  N.  J,  Or  call 
the  RCA  Field  Office  nearest  you: 

(EAST)  HumboMt  5-3900 

415  S.  5th  St.,  Harriion,  N.  J. 
(MIDWEST)  Whitehall  4-2900 

589  E.  Illinoit  St.,  Chicago,  III. 

(WEST)  Maditoa  9-3671 

420  S.  San  Pedro  St.,  L4m  Angelci,  Cal. 


■CA  PbotaOiba  Typoa 

Saw.d  l.prMhKNM 

IPSO.  no.  nr 

iifiM  und  Culur 

ipii,  ipax  iPis.  IP2«.  ipao 
*17,  «i«.  n*.  ni-A,  ns,  mr 

Rutuy  AypIkuHuw* 

IPM.  IPSO,  IPSI,  IP4X  *17 
*1*.  «ai,  ns.  ns.  ni-A  I 

!  SetfiMMtan 

1  Cuuwrtwg 

IPII,  93I.A.  SSI*.  «■««  I 

1  fucthwHu 

*14,  S4S2  j 

Visit  th«  RCA  Exhibit  at  th«  W«st«rn  Eloctronic  Show  and  Convontion,  San  Francisco— August  19-20-21 

RADIO  eORPORATIOM  of  AMERICA 
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FIG.  1 — Circuit  of  bloh-ToItag*  power 
•upply 


for  high  voltage^ 


the  required  output  current.  To 
the  first  approximation,  therefore, 
the  output  voltage  can  be  obtained 
by  considering  that  the  6AH6  grid 
is  at  ground  potential  and  that  the 
output  voltage  bears  the  same  rela¬ 
tion  to  105  volts  as  the  correspond¬ 
ing  resistors  in  the  bleeder.  If  for 
any  reason  the  output  of  the  recti¬ 
fier  should  increase,  the  6AH6  will 
be  biased  more  negatively,  increas¬ 
ing  the  voltage  drop  across  the 
6AH6  and  2C53  combination  and 
maintaining  constant  output  volt¬ 
age.  If  the  high-voltage  load  is  in¬ 
creased,  the  bias  is  reduced  result¬ 
ing  in  decreased  impedance  of  the 
tube  combinations  and  maintaining 
the  output  voltage  relatively  con¬ 
stant. 

At  a  2,500-volt  output  a  one- 
milliampere  bleeder  gave  better 
regulation,  stability  and  reduced 
ripple  than  the  same  circuit  using  a 
100-microampere  bleeder.  Voltage 
measurements  made  throughout  the 
circuit  are  listed  in  Table  I.  The 
measurements  were  taken  with  120 
volts  a-c  input  and  the  output  volt¬ 
age  set  at  2,000  vedts.  The  output 
voltage  could  be  varied  with  the 
components  as  indicated  from  less 
than  500  volts  to  over  2,500  volts. 

Regulation  and  stability  measure¬ 
ments  were  made  by  comparison  be¬ 
tween  a  high-voltage  battery  and 
the  high-voltage  output  of  the 
power  supply.  At  2,000  volts  out¬ 
put,  a  line  voltage  change  of  120  to 
180  volts  increased  the  output  by  1.5 


•  For  duty  at  high  voltage  and  high  current,  the  Lapp 
Gas-Filled  Condenser  offers  a  combination  of  character¬ 
istics  not  available  in  any  other  type  of  capacitor  .  .  . 
extreme  compactness  . . .  low  loss  . . .  high  safety  factors 
.  .  .  puncture-proof  operation  .  .  .  constant  capacitance 
under  temperature  variation  .  .  .  and  reliability  of  per¬ 
formance  assured  by  a  15-year  service  record. 

In  construction,  the  Lapp  Gas-Filled  Condenser  assem¬ 
bly  is  supported  on  a  top  aluminum  ring,  the  steel  tank 
serving  only  as  a  support  and  as  a  leak-proof  gas  con¬ 
tainer.  High-potential  plates  are  stationary,  carried  on  a 
rigid  aluminum  center  stud,  supported  by  a  ceramic 
bowl.  Rotor  plates  are  grounded,  carried  on  ball-bearings 
in  a  race  almost  the  full  diameter  of  the  tank.  This  con¬ 
struction  provides  a  grounded  tuning  shaft  on  variable 
models,  makes  possible  efficient  and  complete  water  cool¬ 
ing  for  high  current  operation,  and  results  in  direct  and 
short  current  paths  to  condenser  plates. 

Units  available  in  5  tank  diameters,  7"  to  24",  for 
duties  at  capacitances  up  to  60,000  mmf;  current  ratings 
to  525  amps  at  1  me;  voltages  to  100  Kv  peak.  Write  for 
Bulletin  302,  with  complete  description  and  character¬ 
istics  data.  Lapp  Insulator  Co.,  Inc.,  Radio  Specialties 
Division,  104  Sumner  St.,  Le  Roy,  N.  Y. 


m 
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PERFORATED  METAL  IN 
BRASS.  BRONZE  and  COPPER 


C>ALL  US  FOR  ANYTHING  from  Bearing  Bronze  Bars  to 
Brass  or  Bronze  Bolts  ...  or  any  other  brass  or  copper 
item  for  maintenance,  repair,  operating  or  production. 

Twenty' four  Chase  warehouses  are  located  in  major 
industrial  centers  from  coast  to  coast.  Phone  the  one 
nearest  you.  We  can  usually  fill  your  orders  from  stock. 


BEARING  BRONZE  BARS 


Chased 


BRAf t  &  COPPiR 


MATERMMT  H,  CMNCCTICaT  .  SBKIOIMT  BF  RERMCOTT  CSrPU  COVOMTIM 
Th»  Nation’$  H«adquart«r$  for  Bra$t  Sc  Copper 


faMM  CH|.  Mi.  Rwat 
UiteplM  iMMlHi 

IlMlat 


fmrn^  IhFokIm 


kmimim  a.Mi 
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(MBtWIMd) 


volts.  A  line  voltage  change  from 
110  to  120  volts  increase  the  output 
by  approximately  2  volts.  A  one- 
ma  additional  load  reduced  the  high 
voltage  by  11  volts,  a  two-ma  addi¬ 
tional  load  reduced  the  high  voltage 
by  17  volts. 

The  circuit  as  constructed,  sup¬ 
plies  a  negative  high-voltage  output. 
To  supply  a  positive  output,  a  small 
low-voltage  supply  isolated  from 
the  line  and  from  the  chassis  should 
be  used  for  the  VR105. 


Table  I — ^High  Voltage  Supply 
Operating  Data 


W«Mtrot«dt  foAal  Mount  TyntiwHch  Mo^l  tlngio 
doublo-Ihrow,  1 5A.,  1 25V.  A.C.t  250V«  A.C. 
OvoroU  langtli  1H  • 


Spring  Mounting  for 
Phonograph  Chassis 

By  Kj  Pbytz 

Sonofon  Radiofabrik 
Oentofte,  Denmark 

To  PREVENT  FEEDBACK  Caused  by 
loudspeaker  vibrations  returning  to 
the  phonograph  pickup,  the  phono¬ 
graph  chassis  must  be  isolated  from 
the  speaker.  When  spring  mount¬ 
ings  are  used  it  is  important  that 
the  spring  compliance  be  adjusted 
so  that  frequencies  in  the  amplifica¬ 
tion  range  are  transferred  only  in 
a  negligible  degree.  The  resonance 
frequency  of  the  suspended  chassis 
has  to  be  well  below  the  lowest 
amplified  frequency  not  more  than 
5  to  10  cps.  As  there  normally  are 
3  or  4  springs,  many  resonance  fre¬ 
quencies  are  possible,  but  we  re¬ 
strict  our  considerations  to  the 
simple  case  where  all  the  springs 
are  operating  in  equal  phase  as  one 
single  spring. 

In  fig  1  the  chassis  is  concen¬ 
trated  in  the  mass  m,  grams,  and 
the  springs  in  one  single  spring 
which  is  compressed  x  cm  from  the 
unloaded  position.  Movement  of  m 
up  and  down,  attenuation  being 
neglected,  can  be  expressed  by  the 
differential  equation: 


R»p«atl  where  size  and  hififi  rating  come  to  terms  with  cost. 
Consider  this  in  terms  of  en^neering  that  seeks  to  increase 

Eroduct  efficiency  while  holding  costs  at  a  minimum.  Then 
ase  your  snap  switch  specifications  on  the  following  facts. 

Investigate  these  and  many  other 
TYNlswiTCH  advantages  today. 
New  models  can  be  developed  eco¬ 
nomically  to  fit  your  specifications 
—  or  you  can  select  conventional 
circuit  arrangements  from  a  va¬ 
riety  of  standard  units.  Write  for 
deuils.  TYN  IS  WITCH  Division, 
The  Sessions  Clock  Company, 
10.3  East  Main  Street,  Forest ville, 
Connecticut. 


TYN ISW ITCH  is  a  low  cost, 
compact  snap-action  unit  based 
on  simplified  construction  prin¬ 
ciples.  It  {lermits  high-load  switch¬ 
ing  in  a  minimum  '  amount  of 
space.  It  eliminates  costly,  non¬ 
functional  bulk  in  new  or  rede¬ 
signed  products.  No  other  model 
or  make  —  of  comparable  size  and 
rating  —  can  match  its  high-stand¬ 
ard  performance.  Its  action  is 
flawlessly  smooth  and  de¬ 
pendable.  Moreover,  it  has 
been  conclusively  proven  by- 
approved  laboratory  tests  t 

that  TYNiswiTCH  is  complete-  I 

ly  reliable  .  .  .  for  over  mil-  I 

lions  of  cycles!  } 
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Rectifier  output . 

3,500  volts 

Voltage  on  VR105 . 

107  volts 

VR105  current . 

9  ma 

6\I{6  screen  current. . . 

0.3  ma 

Meter  current . 

0.8  ma 

Grid  to  cathode  2C53. . 

2.5  volts 

Grid  cathode  6A.H6, 

2.3  volts 

Mi..  t  . 

Hi.: 


Henry  P.  Cowcn,  President  of  MacGregor  Golf  Co.,  Cincinnati,  Ohio,  asks  an  unusual  question: 


“Which  club  is  worth  $8,000?” 


"Jack  Burke  was  teed  off! 

"He  was  leading  the  Texas  Open  after 
two  red-hot  rounds.  Then  a  souvenir- 
hound  stole  a  custom-made  11-iron 
from  his  bag.  Without  that  MacGregor 
‘Double  Duty’  iron,  he  was  in  trouble ! 

"He  sent  us  a  desperate  telegram  at 
Cincinnati.  We  called  Air  Express  — 
and  a  duplicate  club  was  in  his  hands 
the  next  morning! 

"He  went  on  to  win  the  Texas  Open 
and  three  more  tournaments  in  quick 
succession.  His  new  MacGregor  11 -iron 
(6th  from  the  right)  was  worth  |8,000 
in  prize  money  —  thanks  to  Air  Express ! 

ELECmONlCS  — 4tf0Nst,  1953 


"Jack  and  our  other  staff  profession¬ 
als  are  the  'proving  grouna  for  Mac¬ 
Gregor  golf  equipment.  Keeping  these 
famous  players  supplied  as  they  move 
from  tournament  to  tournament  could 
be  a  tough  job.  But  Air  Express  reaches 
them  quickly— wherever  they  are. 

"Demands  of  tournament  commit¬ 
tees,  pro  shops  and  retailers  keep  us 
calling  on  Air  Express  day  in  ana  day 
out.  Air  Express  has  never  failed  us.  Yet 
costs  on  most  of  our  shipments  are 
actually  lower  than  other  air  services. 

"We  save  money  by  specifying  the 
fastest  service  —  Air  Express!" 

Wut  M«r«  lnfoTMtiaal  Um  pMt  cwd  m  Iwi  pa^a. 


It  pays  to  express  yourself  clearly. 
Say  Air  Express!  Division  of  Railway 
Express  Agency. 


omrs  THKRm  rirmt 

via  V.  S.  Scbedultd  Airlimtt 


(Continued) 


ELECTRONS  AT  WORK 


FIG.  1 — SimpUilad  concept  oi  cbostU 
and  sprlnfing  iisod  In  Mttinq  np  oquo- 
lion  lor  finding  rooonanco  of  nuunting 
springs 


where  g  is  the  acceleration  due  to 
gravity  981  cm  per  sec'*"**  and  k 
the  stiffness  of  the  spring  in  dyn 
per  cm.  This  equation  has  a  solu¬ 
tion 

X  “  X,  +  a  wn  2»  /< 

where  x.  cm  is  the  spring  compres¬ 
sion  at  rest,  a  cm  the  amplitude  of 
the  oscillating  movement  of  the 
mass  m,  and  /  the  oscillating  fre¬ 
quency  in  cps.  Differentiating 
twice  and  substituting  in  Eq.  1  we 
find  the  frequency 


You  can’t  beat 

a  soldered  connection 

for  electrical  /  conductivity  and  permanence! 


This  equation  displays  a  simple 
correlation  between  the  resonance 
frequency  f  and  the  spring  com¬ 
pression  (or  elongation)  at  rest  x« 
when  the  mass  is  suspended  against 
force  of  gravity.  The  resonance 
frequency  is  inversely  proportional 
to  the  square  root  of  the  spring 
compression  at  rest  without  regard 
to  the  mass.  If  the  spring  compres¬ 
sion  is  1  cm  the  resonance  fre¬ 
quency  will  be  5  cps. 

An  easy  way  to  determine  the 
spring  compression  at  rest  for  a 
gramophone  chassis  is  to  measure 
the  distance  from  chassis  to  base  in 
normal  working  position  and  the 
same  distance  with  chassis  turned 
upside  down.  The  difference  is 
then  2x,. 


SOLDERED  connections  eliminate  loss  of  cur¬ 
rent,  fire  hazard,  radio  interference  and  excess 
heat  which  result  from  loose,  corroded,  arcing 
NON-SOLDERED  connections. 


For  over  50  years  experts  have  specified  Amer¬ 
ican  Beauty  Electric  Soldering  Irons.  They  know 
American  Beauty  Irons  are  built  to  LAST 
LONGER,  OPERATE  DEPENDABLY  and  BE 
SERVICED  QUICKLY. 


Radioelectrophygiologograph 

Electrocardiograms  have  recently 
been  made  with  subects  in  motion, 
according  to  the  London  Times. 
Changes  in  potential  indicating 
heart  action  as  well  as  those  norm- 


WRITi  FOR  FRK  lITCRATURi 

Dependable  •  Durable  •  Efficient 

SINCE  1894 

AMERICAN  ELECTRICAL  HEATER  COMPANY 

OITROIT  2,  MICMIOAN  A>IM 
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MoeucnoM  ano  ofVftOAMfNr 
HkCturttt  rot  rut  iiccnoNics. 

AVIATION.  MAAINt  INOWITIKS 


4ttPc.  m.  KAUPP  *  SONS 

XBBr  NIWARK  WAY  •  MARliWOOD  •  NfW  JIRSIY 


COMPUTi  PACILITIiS  and  over  a  quarter  century  of  metal 
forming  to  close  tolerances  assure  precision  components  for  the 
most  oridcal  applicadoos.  Kaupp  experience  includes  forming  and 
drawing  of  intricate  shapes  in  stainless,  inconel,  aluminum,  cold 
rolled  steel,  brsM  and^^er  alloys.  Gauges  from  .002  to  |  stock. 
For  full  details  ask  for  your  copy  of  the  new  brodmre. 


N«w  pro<«»«  sKorpiy  rpdMCPi  tpplinf  timp 
ond  fool  cpttt.  ppd  Apst  rifit  pcp  thp 

only  tppi  rpppirpmpptR  pt  hydfOwlic  pil 
fwiKtipP*  Pt  flip  4\%  mpmbpy.  Sppd  drpw- 
ip«»  fpr  qppfottpps  pnd  Ipformpfipn 
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Want  mort  information^  Um  post  card  a«  Imt  pogt. 


The  new  sixteen 
containing  helpful 
covering  all  phases 
metal  forming 
sub-assembly  work. 


STAMPINO 


Designers,  production  engineers 
and  purchasing  staffs  are 
invited  to  request  their 
copies,  now  I 


■■VO 


^Usre 


New  I  For  ExpTiitfntal 
and  development  engineers— 
HYDROFORMING 
rtducst  costs,  sovts  time  on  short 
runs  and  dovtiopmsnt  components 


epor 


(con  till  m4) 


ELECTRONS  AT  WORK 


ally  recorded  on  a  electroencephalo¬ 
graph  are  sent  out  by  a  small  f-m 
radio  transmitter  to  the  receiver 
and  recorder  nearby. 

States  of  anxiety  have  been  noted 
when  the  subject  is  in  a  situation 
fraught  with  danger,  such  as  look¬ 
ing  down  from  the  top  of  a  ladder. 
With  the  new  method,  it  is  possible 
to  record  reactions  standing  still, 
marking  time  or  walking  up  stairs. 

Some  difficulty  is  reported  having 
been  encountered  with  static  elec¬ 
tricity  but  attempts  are  being  made 
to  eliminate  this  source  of  interfer¬ 
ence,  not  to  the  radio  signal,  but 
to  the  brain  impulses. 


performance- 
matched  for 


SELENIUM 

RECTIFIER 

are  rated  and  matched  EXACTLY 
to  guard  against  OVERLOADING-OVERHEATING 


Electronic  Measurement  of 
Camera  Shutter  Speeds 


By  a.  V.  Donnelly 

Dept,  of  Electrical  Engineering 
State  Univereity  of  Iowa 
Iowa  City,  Iowa 

A  SIMPLE  AND  EFFECTIVE  method  of 
calibrating  camera  shutter  speeds 
uses  the  internal  sweep  of  an  oscil¬ 
loscope  to  compare  the  shutter  tim¬ 
ing  with  the  frequency  of  an  audio 
oscillator. 

In  operation,  a  source  of  illum¬ 
ination,  which  may  be  a  25  or  60- 
watt  lamp  in  a  reflector,  passes 
light  through  the  camera  shutter  to 
a  phototube  (Fig.  1).  The  output  of 
the  phototube  is  displayed  on  a 
cathode-ray  oscilloscope.  An  audio 
oscillator  is  then  used  as  a  variable- 
frequency  generator  for  compari¬ 
son  purposes. 

A  curve  showing  the  amount  of 
light  that  passes  through  the  cam¬ 
era  shutter  during  one  operation  of 
the  shutter  is  indicated  in  Fig.  2. 
The  steep  curves  from  A  to  C  and 
D  to  F  indicate  the  amount  of  light 


Recfifieri  in  yoor  equipment  are  os  dependable  as  their  weakest  cells.  With 
rectifiers  operating  at  rated  load,  ovor-ratod  cells  tend  to  over-load  .  .  . 
over-heat  and  age  excessively.  If  one  cell  fails,  the  entire  rectifier-and  your 
equipment— may  fail. 

In  Vickers  rectifiers,  each  cell  is  accurately  rated,  its  performance  care¬ 
fully  matched  with  every  other  cell,  load  is  evenly  distributed,  cell  temperatures 
are  safe.  There’s  protective  margin  for  brief  circuit  overload.  Vickers  rectifiers, 
with  performance-matched  cells,  are  dependable  in  your  equipment. 


#  Automatic  olectrefonRlng  "pre-stresses*’ 
cellt 

#  Hydraulic  osssmbly  ossures  mechonicol 
strertgth  and  dimenslen 

#  Rectifiert  shock  and  vibration  tested  to 
military  spedficatlem 

#  355  tests  and  inspections  guard  quality 
from  start  to  finish 


more  reasons 
why  Vickers 
mafcesK 
a  better  \  ) 
rectifier  V 


— . .  '  VKKIRt 

A  UNIT  Of  THI  SfiRRY  CORfORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 

West  mors  istormotiee?  Use  post  cord  es  lest  peps. 


FIG.  1 — Phototube  circuit  uied  to 
ure  camera  shutter  speed 
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TO  OSCIllOStOK 

Where  stability 


I 

I 

I 


is  important 


Corning  Film-Type 
Reiiftors 

With  a  film  material  that  is  entirely 
new  for  resistors,  Corning  Film-Type 
Resistors  afford  a  rugged  unit  with 
exceptional  stability  and  capable  of 
withstanding  high  ambient,  high  op¬ 
erating  temperatures.  (The  film  ma¬ 
terial  is  fired  in  at  red  heat  to  make 
integral  contact  with  the  heat-resistant 
glass  base,  forming  a  tough  bond.) 

Corning  Film-Type  Resistors  are 
available  in  two  types:  Type  N  with  a 
resistance  tolerance  of  1%  and  capa¬ 
ble  of  operating  at  ambient  tempera¬ 
tures  up  to  140°C.;  Type  S  with  a 
normal  resistance  tolerance  of  2% 
and  capable  of  operating  at  ambient 
temperatures  up  to  200°C. 


Corning 

Metallized  Glass 
Inductances 

The  exceptionally  high  electrical  sta¬ 
bility  and  low  temperature  coefficient 
of  Corning  Metallized  Glass  Induc¬ 
tances  are  the  result  of  the  integral 
contact  of  the  fired-on  metallizing 
with  dimensionally  stable  glass  coil 
forms.  Drift  is  negligible,  even  under 
unusually  variable  ambient  tempera¬ 
tures.  High  Q  is  inherent. 

Whether  you  require  uniform,  vari¬ 
able  or  double  pitch  windings— fixed 
tuned,  permeability  tuned  or  perme¬ 
ability  tuned  inductance-trimmer  com¬ 
binations— we  can  meet  your  require¬ 
ments  exactly  and  to  close  tolerances. 


Corning  Metallized 
Glass  Midget 
Trimmer  Capacitors 

Since  these  components  are  produced 
by  permanently  bonding  metal  to 
tubes  made  of  glass  with  practically 
zero  temperature  coefficients  in  the 
VHF  range,  capacity  shift  is  negligible 
even  with  widely  variable  ambient 
temperatures. 

Corning  Metallized  Glass  Midget 
Trimmer  Capacitors  are  available  in 
standard  types  from  .3  to  12  u.u.f.,  or 
can  be  designed  to  meet  your  own  par¬ 
ticular  needs.  They  are  simple  to  sol¬ 
der,  rugged  and  easy  to  tune  critically. 
With  direct  traverse  trimming,  there 
is  negligible  capacity  shift  under  vi¬ 
bration,  and  an  absolutely  smooth  ca¬ 
pacity  curve. 


Corning  inductances,  capacitors  and  resistors  are  mass  produced  on  .automatic 
machinery  to  close  tolerances  consistently  duplicated  from  piece  to  piece.  Our 
engineers  will  be  glad  to  work  with  you  on  whatever  design  assistance  you  ne^d. 
For  complete  information,  use  the  coupon  below. 


fronting  Glann  Workn 

New  Products  Division  . 

gf 


CORNING  GLASS  WORKS,  D«pt.  EL-8,  Corning,  N.  Y. 

FIaom  iGiid  HI*  infoniiGtlGfi  gai 

□  COINING  M««<illl>*4  CiMt  IndHCtwKM,  □  CORNING  Fll«-Typ«  RMlilaa  . 
Q  CORNING  A*«falll,«d  GIom  Trlmna,  Cap«cll*rt 


Conpany.. 
Addrmt  .. 
Cily . . 


.Till*. 
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WoRt  mer*  infennaHM?  Um  pott  nrtf  •••  Imt  past. 
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(continued) 


Speeding  Electronic  Progress 
through  _ -ial  JVl 


no.  2 — Light  poMM  through  comora 
■hnttor  during  •xposuro.  Slopoa  AC  and 
DF  oro  valnM  during  tho  oponing  end 
clooing  oi  tho  ohuttor 


admitted  during  the  time  that  the 
shutter  is  opening  and  closing. 
This  interval  from  B  to  i?  is  the 
average  open-time  interval  that 
will  be  measured  in  determining  the 
time  of  the  shutter  exposure. 

Tett  Procedure 

To  make  the  test,  the  shutter 
mechanism  is  placed  between  the 
light  source  and  the  phototube  and 
the  shutter  is  operated.  The  out¬ 
put  of  the  phototube  is  applied  to 
the  vertical  deflecting  plates  of  the 
crt. 

The  internal  sweep  of  the  oscil¬ 
loscope  is  adjusted  until  its  time  in¬ 
terval  agrees  with  the  average  time 
interval  of  the  shutter.  To  obtain 
this  adjustment  the  shutter  is  re¬ 
peatedly  opened  and  closed  and  the 
sweep  is  varied  until  the  pattern 
overlaps  eis  shown  in  Fig.  3  at 
points  B  and  E,  which  are  one-half 
the  maximum  amplitude.  At  this 
point  the  frequency  of  the  internal 
sweep  is  equal  to  the  shutter  speed. 
To  determine  the  time  interval  of 
the  sweep  the  output  of  the  audio 
oscillator  is  applied  to  the  vertical 
plates  of  the  oscilloscope  and  the 
oscillator  frequency  is  varied  until 
one  complete  cycle  is  obtained  on 
the  screen.  The  time  interval  rep- 


The  IK  G-12  is' a 'precision  100  kc 
G-T  cut  crystal  intended  for  oper* 
ation  in  Meacham  Bridge  and  simi¬ 
lar  oscillators.  Available  for  oper¬ 
ation  at  series  resonance  or  into 
large  load  capacities.  Resistance 
approximately  that  of  usual  lamp 
used  for  amplitude  stabilization, 
simplifying  bridge  circuit  design. 
The  IK  G-12  is  vacuum  sealed. 
Equipped  with  octal  base  it  is  more 
convenient  than  usual  "soldered- 
in"  type  of  precision  standard 
crystal.  Suitable  for  transistor  oscil- 
lators.Will  fit  IK  07EH  temperature 
control  unit.  Consiilt  us  on  specific 
applications. 


If  U  IwilwlW  ■  Surgical  cl«anlin«M  during 
manufocturu  it  an  impor* 
enl  won  let  Hw  mtUquatlud  liability  of  JK  Cryitalt. 
In  an  aircondilionnd,  dusl-lruu  plant  crystal  blanks 
am  rapuotudly  cluanud  with  chumicals,  washed  in 
distillud  wotnr  and  spun  dry  —  ploin  tap  water  or  even 
a  fingerprint  would  impair  stability.  The  final  crystal, 
vacuum  sealed  in  a  glass  holder,  provides  stability 
equal  to  a  watch  that  would  remain  accurate  to  within 
three  seconds  over  a  year's 
time.  Creative  research  com¬ 
bined  with  today's  most 
modem  production  focili- 
ties  brings  you  today's 
finest  —  JK  “Crystals  for 
the  Critical". 

THE  JAMES 

ILLINOIS 


FIG.  3 — OscUloecope  sweep  is  adiusted 
BO  points  B  and  E  on  light  curve  will 
overlap 
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Sond  to  Soction  E  785-1,  Gonoral  Electric  Company,  Schonoctody  5,  Now  York 
PlooM  Mitd  mo  tko  following  bullotinti 

□  Eloctronic  Timor,  OEA-53S5B 

□  fhotooloctrlc  Roloy,  01 A -35830 

NAME . .  TITIE 

COMPANY.^ . . . 

ADDRESS . .  . 

OTY . . STATE 


General  Electric  Electronic  Timers 
assure  precise  timing  of  repetitive 
operations.  One  manufacturer  reports 
the  use  of  G-E  timers  on  bearing 
grinding  machines  where  they  control 
cutting  time  and  drift  time.  Here,  G-E 
timers  perform  over  500  repetitive 
time  cycles  per  hour.  Where  you  re¬ 
quire  a  uniform  product  turned  out  at 
high  speed,  put  the  accuracy  of  the 
General  Electric  Electronic  Timer  to 
work  for  you. 


PHOTOELECTRIC  RELAY  CR7505-K100 


One  of  a  complete 
line  of  devices  for 
all  photoelectric 
applications.  This 
model  is  inexpen¬ 
sive,  has  broad  ap¬ 
plication.  Bulletin 
GEA-3S33D. 


Controls  F-hp  Motor  Diroctly 


Here,  a  G-E  Electronic  Timer  con¬ 
trols  directly  the  small  motor  of  a  box 
conveyor.  The  timer  tells  the  motor 
when  enough  boxes  have  been  deliv¬ 
ered  to  the  gravity  conveyor,  A  limit 
switch,  actuated  by  the  first  box,  tells 
the  timer  when  to  start.  You  can  get  a 
G-E  Electronic  Timer  to  start  frac¬ 
tional-horsepower  motors  directly  or 
handle  motor  starters  up  to  NEMA 
Size  3. 


Here  a  steel  company,  through  a 
furnace  control  desk,  controls  the 
time  cycle  of  high-speed  rolls  even 
though  the  timer  is  inaccessible.  A 
limit  switch  actuated  by  the  steel 
slab  starts  the  electronic  timer.  Your 
G-E  Electronic  Timer  can  be  located 
wherever  necessary  and  remotely 
adjusted  from  a  convenient  location. 


Hion-sps«d  mils 


Limit  Svitcfi 


Can  B«  R«mot«ly  Adjustvd 


SPECIFICATIONS 

EXCELLENT  REPETITIVE  ACCURACY 

High-quality  capacitors  permit  errors 
no  greater  than  2%  of  dial  setting, 
independent  of  normal  temperature 
changes. 

THREE  TIME  RANGES  AVAILARLE 

.06-1.2,  .6-12,  6-120  seconds,  each 
continuously  adjustable  through  a 
20:1  range. 

TWO  TYPES  OF  OPERATION 

Can  be  set  for  immediate  or  delayed 
start. 

HIGH  CONTACT  RATING 

One  million  operations  at  full-load, 
up  to  ten  million  at  less  load.  Handles 
motor  starters  to  NEMA  Size  3, 
starts  f-hp  motors  directly. 

REMOTE  CONTROL 
Timing  potentiometer  and  dial  as¬ 
sembly  may  be  located  where  most 
convenient. 

CONSTRUCTION 

High  quality  components,  conserva¬ 
tively  rated  for  top  performance  and 
long  life. 


Motor 


6-E  Electronic  Tinier  Hns 
High  Repetitive  Accorocy 
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I  SOLVED  THIS  MARKING  PROBLEM 


PRINTING  LABELS 
ON  PRESSURE  SENSITIVE  TAPE 


The  introduction  of  pressure  sensitive  tape  for  industrial  uses  offered 
nunv  advantages  if  label  data  could  be  printed  on  the  tape  in  the  plant 
t/ss/r  ufhen  needed.  Markem  developed  methods  that  permit  printing 
of  stock  number,  part  number,  trade  mark  or  other  designation  on  thu 
tape.  Label  inventory  problems  are  thus  eliminated.  Manufacturers 
can  now  print  the  exact  number  of  labels  required  . . .  readily  changing 
variable  information  or  color  of  ink  when  desired.  The  Markem 
method  used  includes  a  Markem  machine  which  makes  up  to  85  im¬ 
prints  per  minute,  rewinds  the  roll  of  tape  automatically,  and  shuts 
itMlf  off  after  a  selected  num^r  of  imprints.  Thus  Markem  has  pro¬ 
vided  industries  of  all  types  with  a  more  modem,  more  attractive  and 
leas  expensive  means  oi  labeling. 


MARKS  THEM  All 


CAN  MARKEM 


Printing  labels  on  pressure  sensitive  tape  is  but  an 
unn  ^  Markem  solves  industry’s  mark- 

HtLl  YOU?  problems.  Markem  has  been  providing  in- 
dustiy  with  production  techniques  and  equipment 
to  identify,  decorate  or  desigimte  its  products,  parts  and  packages 
since  1911.  Markem  also  provides  tecimically  trained  men  who  are 
available  in  your  area  to  luaure  continued  satisfaction  with  Markem 
methods  and  equipment. 

When  you  have  a  marking  problem,  tell  us  about  it  and  send  a 
sample  of  the  item  to  be  marxM.  Perhaps  a  complete  Markem  method 
has  already  been  developed  to  solve  your  problem.  If  not,  Markem 
will  work  out  a  practical  solution. 

MarkMi  Medtine  Cempeny,  Keen*  5,  N.  H.,  U.S>. 


.  resented  by  one  cycle  of  the  sine- 
I  wave  output  of  the  oscillator  is  the 
;  same  as  the  time  interval  of  the 
shutter  opening.  The  frequency 
of  the  audio  oscillator  corresponds 
to  the  reciprocal  of  the  time  inter¬ 
val  representing  the  average  shut¬ 
ter  opening  time.  For  example,  if 
the  oscillator  setting  required  to 
produce  one  complete  cycle  on  the 
cathode-ray  tube  is  82  cps,  the 
shutter  operating  time  is  it  second. 
Accuracy  of  the  determination  is 
as  good  as  that  of  the  audio  oscil¬ 
lator. 

Measuring  Resistance  and  Re< 
aotance  of  an  R-F  Impedance 

By  Scott  L.  Shive 

Bif/nal  CorpB  Kngin«ering  Laboratory 
Fort  Monmouth,  ff.  J. 

R-F  IMPEDANCE  of  an  unknown  in¬ 
ductor,  including  its  resistive  and 
reactive  components,  may  be  de¬ 
termined  by  measurement  of  the 
insertion  loss  of  the  inductor  in 
series  with  a  variable  capacitor 
adjusted  to  resonance.  This  method 
has  been  used  successfully  to 
measure  the  resistance  and  react¬ 
ance  of  inductors  with  air,  iron, 
and  ferrite  cores  up  to  30  me.  Al¬ 
though  no  measurements  were  at¬ 
tempted  above  that  frequency,  with 
reasonable  caution  in  observance  of 
good  uhf  practices  the  method  could 
undoubtedly  be  extended  into  the 
hundred-megacycle  region. 

Accuracy  is  comparable  to  that 
obtainable  with  standard  commer¬ 
cial  r-f  bridges  and  the  upper  limit 
of  the  frequency  range  is  substan¬ 
tially  higher.  The  measurement 
procedure  is  relatively  simple  and 
the  instrumentation  required  is 
commonly  available.  The  range  of 
impedance  measurement  depends 
on  the  maximum  output  of  the 
signal  source  and  sensitivity  of  the 
detector,  but  a  range  of  lO"*  to  10* 
ohms  is  easily  obtainable  with  the 
usual  laboratory  signal  generators 
and  receivers. 

The  voltage  insertion  loss  ratio, 
or  merely  the  insertion  loss,  of  a 
network  'inserted  into  a  trans¬ 
mission  system  between  a  source 
and  a  load  may  be  defined  either 
as  the  ratio  of  load  voltage,  for  a 
constant  source  voltage,  before  and 
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available  for  immediate  delivery! 

"TINYFORMERS’’ 


GBAMER 

TRANSFORMER  CORPORATION 
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after  insertion,  or,  as  the  ratio  of 
source  voltages,  for  a  constant  load 
voltage,  after  and  before  insertion 
of  the  network.  Insertion  loss  is  a 
function  of  the  source  and  load 
impedances  of  the  transmission 
system  and  of  the  characteristics 
of  the  inserted  network.  For  a 
two-terminal  network,  critical  char¬ 
acteristics  are  the  effective  series 
resistance  and  reactance,  which 
may  be  calculated  directly  from  in- 


SlCmi  CCtMATOI 


And  remetnbtr,  here  at  Honeywell 
we’re  specialists  in  gyros,  have 
become  one  of  the  leaders  in  the 
field.  Our  gyro  “family”—  which 
includes  other  vertical,  rate  and  the 
extremely  sensitive  Hermetic  In¬ 
tegrating  Gyros— is  now  available 
to  manufacturers  who  require  prt- 
cision  performance. 

If  you'd  like  to  know  more 
about  any  of  the  products  in  our 
gyro  line,  we’d  be  pleased  to  send 
details.  The  address  is  Honeywell 
Aero  Division,  Dept.  401  (E), 
Minneapolis  13,  Minnesota. 


Wt’re  mighty  happy  with  the  per¬ 
formance  of  our  C^geable  Vertical 
Gyro  as  an  autopilot  component 
in  fighters  and  guided  missiles— 
and  in  radar  stabilization  systems. 

But  we  feel  that  this  gyro— which 
can  be  caged  in  under  ten  seconds, 
uncaged  in  only  three  seconds— has 
a  lot  of  undeveloped  possibilities 
for  our  armed  services. 

Somt  of  thtm  we  know.  But  you 
may  have  problems  and  applica¬ 
tions  of  which  we  are  not  aware. 

So  if  you  get  any  ideas  from  the 
specs  below,  drop  us  a  line. 


SI(«U  DEUCTOI 


FIG.  1 — ^InMrtion-lou  maasuring  circuit 
used  whan  raaiatonca  of  tha  unkaown 
Impadanca  la  larga  compoiad  to  tha 
SO-ohxn  attanuotion  poda 


8ertion  loss  measurements  and 
knowledge  of  the  source  and  load 
impedances. 

The  insertion-loss  measuring 
circuit,  shown  in  Fig.  1  and  2, 
consists  of  a  50-ohm  source  pro¬ 
vided  by  the  attenuator  pad  con¬ 
nected  to  the  output  of  the  signal 
generator,  and  a  50-ohm  load  pro¬ 
vided  by  a  similar  pad  connected  to 
the  detector  input.  The  impedance 
to  be  measured  is  connected  into 
the  transmission  system  between 
source  and  load. 

The  series  connection  of  Fig.  1, 
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>>>.  I  vr  arc  shon  lencihs  of 
jjr  BH  "649”  ««  u»ed  ia  > 
telephone  Circuit,  Line 
^  Jack,  part  of  a  Manual  Teic- 
phoae  Switchboard  by  Sicnal 
Corps  Ennineerinii  Laboratories. 
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Ot  BH  64V 

help  shrink  a  telephone 


New  Army  field  telephones  manufactured 
by  Federal  Telephotte  &  Radio  Corporation 
are  only  one-third  the  size  of  previous 
equipment.  "Electrical  insulation  that  with¬ 
stands  high  and  low  temperatures,  and 
vibration  is  a  must  in  this  application.  BH 
"649"  vinyl  coated  Fiberglas  Tubing  meets 
all  specifications",  say  Federal  engineers. 

Resistance  to  high  and  low  temperatures  is 
a  permanent  feature  of  BH  "649".  It  keeps 
its  flexibility  and  dielectric  strength  from 
-50*  F.  to  266*  F.  Remains  unchanged  dur¬ 
ing  processing  temperatures  up  to  500* F. 

Vibration  and  shock  resistance  are  addi¬ 
tional  advantages  of  BH  "649".  It  is  per¬ 
manently  flexible  with  infinite  shelf-life. 


Can  be  knotted,  twisted  and  given  a  sharp 
bend  without  cracking.  It  helps  speed  as¬ 
sembly,  too. 

Rated  up  to  7,000  volts,  BH  "649"  has 
excellent  chemical  and  oil  resistance.  Also 
available  with  fungus  inhibitors. 

BH  "649"  is  just  one  of  a  large  family  of 
tubings  and  sleevings  that  have  solved  many 
electrical  insulation  problems.  If  you’ll  send 
facts  on  your  requirements  —  voltages  — 
temperatures  —  unusual  conditions  —  we'll 
make  recommendations  and  send  you 
samples  for  testing. 

Address  Dept.  £-8 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


•BH  Non  Twin*  PIhrrilat  Slmln(<  «rf  mid*  by  an  ruluilrr  Brntloy,  Harrti  prnrMi  >U.  ».  Pit.  No,  a3n3.S.SO>.  "PIbrrclii"  li  Krt.  TM  oT  Owont-Cornlnf  ribndu  Corp. 

ELECTRONICS _ August,  1953  Woat  mart  informatiea?  Um  pest  card  wi  Imt  pog«.  241 


a 


o 


resistance  BRI 

OSCIIUTOR 

rOR.6 


'“Pacific  Division 

Brndii^  Aviation  Corporation 


ELECTRONS  AT  WORK 


(ceatinMd) 


T&  iiSimuivi  clwm^ 
Sjpajsi^ihLTmy,,. 


where  the  unknown  impedance  and 
a  resonating  capacitor  are  placed 
in  series  with  the  source  and  load 
impedances,  is  applicable  when  the 
unknown  resistance  component  R 
is  large  compared  to  50  ohms.  The 
desired  in.sertion  loss  voltage  ratio 
is  E,/Et  where  E,  is  the  signal 
generator  output  voltage  required 
to  provide  a  convenient  detector  in¬ 
dication  when  the  unknown  im¬ 
pedance  and  resonating  capacitor 


The  new  Bendix-Pacific  TOR-6  Oscillator  gives  improved  per¬ 
formance  with  resistance  type  strain  gages  and  variable  resistance  type 
temperature  pickups.  The  unit  operates  with  unusual  stability  under 
extreme  conditions  of  environment. 

Unbalance  of  the  resistance  bridge  provides  a  voltage  which  is  used  to 
change  the  frequency  of  the  oscillator.  The  magnitude  and  direction  of 
the  frequency  change  is  proportional  to  the  magnitude  and  phase  of  the 
bridge  output. 


FIG.  2 — ParaUsl  connection  ol  Iho  mocis- 
urlng  circuit  nsod  whon  unknown  roaisl- 
onco  is  small  comparod  to  tho  SO^hm 
pads 


of  bsndwidth  for  ±10%  chanft  of  heator 
voltaia. 

Oatpat:  l.S  voitt  rmt  Into  100  kilohms 
raslatlva  load.  Ganarator  impadanca  750 
kilohms. 

Haraiaolc  DIstartlsn:  2.0%  maximum. 
Potrar  Rapalramanti: 

0.015  A  at  lOa  volts  DC 

0.800  A  at  6.0  volts  DC  or  rms  AC. 

Rands  sf  Oparatlan;  Standard  RDB  bands 
1.7  throufh  14.5  kc*. 

Sirs:  4.5*  lone  i  1.45'  wida  x  1.35'  hiih; 
occupias  2  sactions  of  Bandix  TJS  Com- 
ponant  Mounting  Assambly. 

Waifbt:  0.4  pounds. 

‘Avallabla  for  other  bridga  impadancas, 
sansitivitias,  and  bands  of  oparation  on 
spaclal  order.  For  temperature  measure- 
mant,  ±0.5%  chanta  of  resistaiica  in  ana 
arm  produces  ±7.5%  change  of  U. 


Bridge  Impadancat  120  ohm* 

Sensitivity:  ±7.5%  change  of  f*  for 
0.125%  change  in  rasistance  in  each  of 
four  active  arms*.  (This  is  ROB  specified 
subcarriar  bandwidth) 

Fraanency  Raspensa:  Flat  within  ±2.0% 
from  K  to  10%  of  bandwidth. 

Linearity:  Within  1.0%  of  best  straight 
line. 

SUbility:  Drift  lest  than  0.5%  of  band¬ 
width  (6.07%  of  f.)  for  8  hours  at  25*  C. 
after  15  minute  warmup. 

Tamparatnra  Effect:  fo  changes  last  than 
0.08%  of  bandwidth  par  degree  centigrade. 
Vibratian  Effect:  1.0%  maximum  noise  at 
10  g,  20  to  1000  cps. 

Supply  Veltaca  Effect; 

Plata  Supply;  Drift  does  not  exceed  1.0% 
of  bandwidth  lor  ±10%  change  of  plate 
supply  voltage. 

Heater  Supply;  Drift  does  not  exceed  1.0% 


are  removed  from  the  measuring 
circuit,  and  Et  is  the  signal  genera¬ 
tor  output  voltage  required  to  pro¬ 
duce  the  same  detector  reading 
when  the  unknown  impedance  and 
resonating  capacitor  are  inserted 
between  source  and  load.  Resonance 
is  indicated  by  a  maximum  in  de¬ 
tector  output  as  the  capacitance  C 
is  varied. 

At  resonance,  the  reactances 
cancel  leaving  only  the  unknown 
resistance  component  R  to  produce 
the  observed  insertion  loss  P.  The 
value  of  R  is  then  given  by  the 
expression  R  —  100  (P  —  1)  where 


Writ!  for 

conpltte  infemiation. 


EAST  COAST  OFFICE;  475  FIFTH  AVE.,  NEW  YOtk  17..  N  Y 
EXPOIT  DIVISION;  8ENOIX  INTERNATlONAl,  77  FIFTH  AVE.,  NEW  YORK  1 1  N.l 


August,  1953  — ELECTRONICS 


i  ft 


.A 


^  CORPORATION 

3tj.)  IASI  /’siH  snnn.  tHiLAi.ii  ■■ 


ANDREW  CORNER  REFLECTOR  ANTENNA 
Puts  Nf**  Power  in  Two-W.iy  Radio  ConiniunKat  ions ! 


J  trong^r  •ignaU  at  graatar  diatancaa  ara  BUILT-IN  thia  naw  narraw-angla 
antanna.  Idaal  for  aarving  long  atratchaa  of  highway,  rail  or  pipa  linaa,  it  ia  aqually  affactiva  for  point-to-point 

communieationa,  or  back-to-back  with  other  aarvicaa.  Caina  up  to  12  DB  can  ba  achieved  by  atacking.  Vartically 
polariaad,  uni-diractional,  Andrew  Corner  reflector  antannaa  ara  available  in  all  mobile  communieationa  banda.  Put  them  to 
work  for  you  to  INCREASE  and  IMPROVE  your  radio  coverage.  Ear  more  information,  write  ua  today. 
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P  is  the  voltage  insertion  loss  ratio 
at  resonance. 

The  inductance  component  L  of 
the  unknown  impedance  is  derived 
directly  from  the  value  of  the 
resonating  capacitor 


If  the  variable  capacitor  C  is  not 
calibrated  and  no  convenient  means 
are  at  hand  for  determining  its 
capacitance  at  resonance,  the  re¬ 
actance  Xt  of  the  unknown  induc¬ 
tive  component  may  then  be  deter¬ 
mined  from  two  insertion  loss 
measurements  as  follows 


A’x,  =  100  V  Pi*  -  >» 

where  Pi  is  the  insertion  loss  of 
the  unknown  impedance  alone,  with 
the  resonating  capacitor  C  removed 
fro.-n  the  circuit,  and  P  is  the  pre¬ 
viously  measured  insertion  loss  of 
the  unknown  impedance  at  reso¬ 
nance  with  the  capacitor  C. 

The  parallel  connection,  shown  in 
Fig.  2,  is  applicable  when  the  re¬ 
sistance  component  R  of  the  un¬ 
known  impedance  is  small  compared 
to  60  ohms.  The  measurement  pro¬ 
cedure  is  similar  to  that  described 
for  Fig.  1  except  that  the  unknown 
impedance  and  series  resonating 
capacitor  are  inserted,  for  the  Ei 
determination,  between  line  and 
ground  in  parallel  with  the  source 
and  load.  Resonance  in  this  case 
is  indicated  by  a  minimum  in 
detector  output  as  the  capacitor 
C  is  varied. 

For  the  parallel  connection,  the 
resistance  component  R  is  related 
to  the  insertion  loss  ratio  P  at 
resonance  by  the  expression 


North  American  F-86F  Sabre  Jet 


VIBRATION  DATA 

recorded  by 

14-channel  Brush  Magnetic  Head 


A  precision  Brush  multichannel  head  assures  faithful 
reproduction  in  the  Davies  magnetic  tape  data  recorder, 
used  to  record  vibration  in  jet  aircraft  and  shock  waves 
in  seismic  and  oil  field  exploration. 

This  head  has  one  synchronizing  channel  and  13  data 
channels,  all  of  which  record  on  a  single  tape  1%"  wide. 
Precision  gap  alignment  permits  recording  on  one  machine 
and  playback  on  another  machine  with 
all  signals  in  perfect  time-phase 
relationship — an  exclush 
tage  of  Brush  multi¬ 
channel  heads. 

For  complete  informa¬ 
tion,  write  Brush  Elec¬ 
tronics  Company,  Dept 
K-8,  3405  Perkins  Ave., 

Cleveland  14,  Ohio. 


also,  as  before, 


Magnetic  Tape  Data 
Recorder,  made  by  Daviee 
Lahoratoriee,  Inc.,  Riverdale,  Md.. 
ueee  Brueh  Mcgnetid  Head* 
for  Accurate  Recording 


Here  too,  the  unknown  inductive 
reactance  Xi  may  be  derived  from 
two  insertion  loss  measurements, 
one  with  and  the  other  without  the 
resonating  capacitor  C  in  the 
circuit.  For  the  paridlel  connection, 
the  following  formula  applies 


COMPANY 

fermerh 

The  Brush  DeveUpmenPCn. 
Brush  Eleetreuics  Cempauy 
ij  an  eperetiug  unitef 
CleviU  Cerperetim , 


industrial  and  research  instruments 
ncto. ELECTRIC  MATERIALS  •  ACOUSTIC  DEVICES 
MAGNETIC  RECORDING  EQUIPMENT 

ultrasonic  equipment 


in  which  P,  is  the  insertion  loss  of 
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is  fastener 


works 


through  thick  and  thini 


Spring-Lock— the  easy-to-use  removable  fastener  for  mod¬ 
em  designs— works  whether  panel  thicknesses  run  over 
or  under  specifications!  Spring  wire  deflects  automatically 
to  handle  greater  or  lesser  thicknesses.  Spring-Lock’s  de¬ 
sign  flexibility  makes  it  more  than  a  fastener:  it  can  be 
adapted  as  a  shelf  support,  door  strike,  knob  or  any 
similar  panel-mounted  device.  Many  standard  shapes  and 
sizes  of  Simmons  Spring-Locks  are  available  from  stock. 


SIMMONS  FASTENER  CORPORATION 

1750  North  Broadway,  Albany  1,  New  York 


Simmons 


QUICK-LOCK 

SPRING-LOCK 

ROTO-LOCK 

LINK-LOCK 

DUAL-LOCK 


NEW  36-PAGE  CATALOG  WITH  APPLICATIONS 


SEND  FOR  ITI 


1 


HERE'S  HOW  SPRING-LOCK  WORKS 


1.  Insert  fastener.  2.  Half-turn  locks  it  in  place. 


With  production  costs  on  the  uptrend,  you  can 
figure  on  Spring-Lock  as  an  assembly  time 
and  money-saver,  because: 

#  Installation  is  BLIND 

#  Installation  is  EASY  t  no  special  tools  are 
needed 

#  Installation  is  QUICK  t  a  half-turn  locks  H 
in  place 

#  Installation  is  SECURE:  the  $pring  steel 
locks  the  fastener,  resists  vibration 

Send  for  details  and  samples,  or  write  us  about 
your  fastening  problem. 
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ELECTRONS  AT  WORK 


(CMtklMrf) 


LEDEX  ROTARY  SOLENOIDS 


the  unknown  impedance,  and  P  is 
the  insertion  loss  of  the  unknown 
impedance  at  resonance. 

Aluminum  Antimony 
Semiconductors 

Investigations  at  Battelle  Memo¬ 
rial  Institute  by  R.  K.  Willardson, 
A.  C.  Beer,  H.  Goering  and  A.  E. 
Middelton  indicate  that  electrical 
properties  of  aluminum  antimony 
compounds  may  compete  with  those 
of  germanium  and  silicon. 

Aluminum  antimony  has  two 
kinds  of  atoms  in  its  lattice.  Either 
p  or  n  type  aluminum  antimony  can 
be  produced.  Room-temperature 
electrical  resistivity  has  been 
varied  by  a  factor  of  more  than 
600,000  through  controlled  pro¬ 
cessing. 

Because  the  intrinsic  energy  gap 
of  aluminum  antimony  is  larger 
than  that  for  silicon,  the  former 
may  have  advantages  over  german¬ 
ium  and  silicon  for  high-temper¬ 
ature  applications. 

Diode  rectifiers  made  with  the 
newly  investigated  material  have 
rectification  ratios  close  to  10,000. 
Since  the  material  is  photosensitive, 
it  may  have  further  interesting 
applications. 

The  cost  of  constituent  materials 
is  less  than  fifty  cents  a  pound. 

Pertinent  Patents 

W.  M.  Gottschalk  of  Watertown, 
Massachusetts  is  the  inventor  of  a 
“Microwave  Energy  Amplifier” 
that  was  granted  U.  S.  patent  2,- 
627,686.  The  patent  is  assigned  to 
the  Raytheon  Manufacturing  Co. 

The  invention  consists  of  an 
evacuated  envelope  such  as  that  of 
the  familiar  cathode-ray  tube.  The 
structure  within  the  envelope  is 
illustrated  in  Fig.  1.  An  electron 
gun  projects  a  beam  of  electrons 
toward  a  collector  anode  along  a 
path  A  that  is  centrally  positioned 
in  the  tube  and  within  a  resonant 
Lecher-wire  fork,  a  half  wave¬ 
length  long  and  forming  a  half¬ 
wave  parallel  line  shorted  at  one 
end.  This  forms  the  input  elec¬ 
trode. 

A  pair  of  full-wave  lines  similar 
to  the  input  electrode  form  output 
electrodes.  The  output  electrodes 
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control  system,  employ  Regohm  voltage  regula¬ 
tors  exclusively.  VV'herever  the  going  gets  rough 
on  land,  sea  or  air  applications,  this  com{)act, 
electro-mechanical  controller  withstands  severe 
vibration,  shock  or  ambient  temperature  condi¬ 
tions.  And  standard  models  provide  voltage  out¬ 
put  constant  within  less  than  ±2%. 

Here  are  the  reasons  why  Holt/.er-CalMit  en¬ 
gineers  have  standardized  on  Regohm  voltage 
regulators: 

1 .  low  Coat— Regohm  costs  less,  docs  more,  than 
the  complex  equipment  that  once  was  the  only 
available  solution  to  control  problems. 

2.  Ruggodnott-Upgrade,  downgrade,  working 
on  a  railroad  demands  the  ability  to  “take  it.” 
Regohm  has  it,  is  sturdy  and  reliable. 

3.  Long  Lifo— In  properly  engineered  installa¬ 
tions,  Regohm’s  life  is  measured  in  years.  This 
means  low  maintenance  cost.  Shelf-life  Ls  sub¬ 
stantially  unlimited. 

4.  Simpliflod  Maintonanco-  Regohm’s  plug-in 
feature  simplifies  replacement  and  maintenance 
by  unskilled  crews.  There  are  no  parts  to  renew 
or  lubricate. 

5.  Good  Rsgulation -Regohm  insures  continuous 
control  and  will  stabilize  control  systems  with 
widely  varying  characteristics. 

Our  engmeerhif^  anJ  research  staff  can  help 
you  develop  opthumn  desigyi  for  your  equip¬ 
ment  and  system.  Leam  hov;  Regolnn  can  help 
you  with  your  regulation  problettt.  Write  for 
Bulletin  Wi.OO.  The  address:  Department  E., 
Electric  Regulator  Corp.,  Norwalk,  Conn. 


Powered  by  Holtzer-Cabot  Generators 


Controlled  by 

Regohm 

Voltage  Regulators 


REGOHM 


CONTROL  COMfONENT  IN;  Santo  tytlamt  •  bottary  chargort  •  oirborna  controls  •  portable' 
and  stationary  ganarators  *  marina  radar  •  invartars  •  locomotiva  braking  systams  *  mo- 
bila  talaphonas  *  guidad  missilas  •  signal  and  alarm  systams  *  talaphona  cantral  station 
aquipmant  *  magnatic  clutchas  *  railroad  cammunication  systams. 
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ILECTRONS  AT  WORK 


collector  anode 


lecmer  ^ 
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FIG.  1 — Mcrowar*  energy  ampIUUr 
tub*  (A)  and  circuit  dniall  (B) 


Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 
other  characteristics 


are  a  quarter  wave  apart.  As  the 
beam  of  electrons  passes  through 
the  input  fork,  it  is  modulated  by 
the  microwave  energy  impressed  on 
the  input.  As  a  result,  the  electron 
beam  is  scattered.  The  scattered 
microwave-modulated  electron 
beam  passes  through  the  output 
fork  elements  from  which  is  ex¬ 
tracted  an  amplified  counterpart 
of  the  input  wave. 

The  inventor  claims  a  gain  of  5 
for  his  microwave  amplifier  and  a 
,  high  operating  efficiency. 

Trannitron  Sweep 

The  invention  of  a  “Sweep  Gen¬ 
erator”  was  awarded  patent  2,627.- 
026.  This  was  issued  to  G.  C.  Trem¬ 
bly  and  assigned  to  the  United 
State  of  America  as  represented 
I  by  the  Secretary  of  the  Navy. 

In  this  invention  a  transitron- 
oscillator  sweep  generator  is  dis- 
!  closed.  In  Fig.  2  the  circuit  of  the 
generator  is  shown.  The  oscillator 
is  triggered  by  a  positive  pulse 
from  a  gas  tube.  The  gas  tube  op¬ 
eration  is  initiated  by  external  pos¬ 
itive  trigger  pulses.  The  output 
pulse  of  the  gas  trigger  tube  is  ap¬ 
plied  to  the  suppressor  grid  of  the 
transltron  oscillator  tube. 

In  the  steady  state  the  control 
I  grid  of  the  transltron  oscillator 
1  pentode  is  drawing  current  through 
I  the  grid  resistor,  returned  to  a 
positive  voltage  point  in  the  circuit. 
The  pentode  is  now  conducting 
heavily  through  its  screen  grid.  At 
the  same  time  the  suppressor  grid 


Want  moM  lnfonMttwi?  Ut*  part  coH  mi  lait  poft. 


Augutt.  1953  — ELECTRONICS 


me^lkotTmetut  otilAtandina  (uiafit^ 


npo  A  n  JxJZ- 


SYLVANIA 


Motorola 


RfLY  ON 


CRYSTALS 


Manufacturers  with  front-rank  roputations  make  sure  of  every 
component  that  goes  into  their  products.  Such  reputations  can 
be  maintained  only  through  constant  vigilance  and  selection  of  suppliers 
who  also  have  proud  reputations  to  uphold. 

Names  of  distinction  in  every  field  of  communications  depend 
on  Midland  Crystals  for  reliable  frequency  control  in 
their  products.  That's  tribute  enough  to  the  kind  of  performance 
Midland  Quality  Control  has  built  inta  millions  of  crystals 
faithfully  daing  a  first-class  job  on  land,  sea,  and  in  the  air. 


MANUFACTURING  COMPANY,  INC. 

3155  Fiberglas  Rood,  Kansas  City,  Kansas 


WORIO'S  lAROfST  fRODUCfl  OF  QUARTZ  CRVSTAIS 
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FIG.  2 — Traneitron  oecillator  sweep  qen- 
erotoi 


is  at  a  nei^ative  potential.  The 
screen  is  at  a  somewhat  lower  posi¬ 
tive  potential  than  the  plate.  When 
the  positive  trisrger  pulse  is  applied 
to  the  suppressor  grid  it  is  driven 
to  ground  potential.  Conduction  is 
thereby  shifted  from  screen  to  plate 
in  the  pentode.  The  shift  is  graphi¬ 
cally  illustrated  in  Fig.  3. 

The  suppressor  is  held  at  ground 
potential  by  the  circuit  elements 
until  the  screen  is  again  able  to 
conduct.  The  resulting  drop  in  plate 
voltage  as  conduction  shifts  to  plate 
is  applied  to  the  control  grid 
through  the  coupling  capacitor  be¬ 
tween  control  grid  and  plate.  The 
grid  voltage  is  forced  down  to  the 
point  at  which  the  plate  current 
will  be  supported.  At  this  point  a 
degenerative  action  starts  a  linear 
sweep. 

The  drop  in  plate  current  is 
maintained  linearly  now  by  the  dis¬ 
charge  of  the  grid-to-plate  coupling 
capacitor.  When  the  plate  current 
has  reached  a  certain  limiting  value 
the  screen  begins  to  conduct  again 
and  screen  and  suppressor  voltages 
go  down.  The  grid  quickly  goes  pos¬ 
itive  and  plate  current  is  cut  off. 
The  grid  current  recharges  the 
grid-plate  coupling  capacitor.  One 
of  the  limiting  diodes  quickly  re¬ 
moves  any  charge  remaining  on  the 
capacitors  coupling  suppres.sor  and 


FIG.  3 — Conduction  thiits  Irom  scroon 
to  plot*  in  pontod* 
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Now  a  new 

synthetic 

helps 

dial  telephone 
service 


In  a  large,  modern  telephone  office,  two  million  relay  contacts  await  the  orders  of 
your  dial  to  clear  a  path  for  your  voice.  They  open  and  close  a  billion  times  a  day. 


Unrolled  view  (one-third  die)  of  capacitor 
unit  wound  with  "Mylar,”  The  transparent 
film  is  only  OMOS*  thick  yet  stands  handling 
without  breaking. 


A. MONO  the  elements  that  guard  your  dial  telephone  service  are 
electrical  capacitors.  They  help  prevent  the  formation  of  arcs  that  pit  and 
may  eventually  destroy  relay  contacts.  But  millions  more  of  these  capacitors 
are  needed  each  year.  How  could  they  be  made  less  costly? 

Bell  Laboratories  engineers,  on  the  lookout  for  new  materials,  l>ecame 
alert  to  the  possihilities  of  the  new  “Mylar”  polyester  film.  A  product  of 
the  Du  Pont  Company,  “Mylar”  is  chemically  the  same  as  Du  Font’s  “Dacron” 
polyester  fiber  used  to  make  fabrics.  Bell  engineers  discovered  that  it  also 
had  remarkable  dielectric  pro|>ertie8— of  just  the  right  kind  to  help  their 
capacitor  problem. 

The  film  takes  the  placT  of  impregnated  paper  formerly  used  to  separate 
the  metal  foil  electrodes.  It  is  tougher,  stands  more  voltage  and  ne^s  no 
impregnation.  The  new  capacitors  require  no  protective  housing  and  are 
much  smaller  and  less  costly. 

Here  is  another  example  of  the  way  America’s  technology  advances 
through  the  sharing  of  knowledge.  Just  as  Bell  Telephone  Laboratories 
makes  many  of  its  discoveries— the  Transistor,  for  example— available  to 
other  companies,  so  does  it  adapt  the  inventiveness  of  others  when  it  can 
help  your  telephone  service. 


BELL  TELEPHOHE  LABORATORIES 

T>wr«  are  many  opportunitiaa  for  craativo  aciontiata  and  ongtnaara  at  Batl  Tolopfiono  Laboratorioa.  For  dotaila  aoe  our  advortiaomanl  on  paga  4 1 0 
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TRIGGER  PULSES  FOR  GAS  WSCMARGE  TUBE 
APPUEO  ON  GRID 


OUTPUT  PULSES  AT  CATHODE  OF 
GAS  DISCHARGE  TUBE 


ex  WOVEN  GLASS  TAPE 

Priced  to  Compete 
with  Cotton  Tapes! 


Ep  VARIATION  OF 
TRANSITRON 


INTENSITY  GATE  PULSES 
AT  SUPPRESSOR  OF  TRANSITRON 


TRANSITRON  SCREEN 


TRANSITROnVrTo  VOLTS  t 


FIG.  4 — WoTBiormB  racouatBrod  la 
troasitroa  swMp  circuit 


AT  LASTI ...  a  woven  glass  electrical  insulat¬ 
ing  tape  developed  to  compete  with  cotton  tapes  in  per¬ 
formance  and  price.  Now,  cost-conscious  manufacturers  of 
low  temperature  apparat^  can  gain  the  benefits  of  glass 
tape  .  .  .  including  resistance  to  moisture,  dirt,  and  acid; 
high  strength;  space-saving  thinness;  and  speedy  heat  con¬ 
duction  away  from  “hot  spots.” 

INTENDED  only  for  Class  A  insulation  work, 
you  may  be  able  to  use  .004  inch  imeor  Type  CX  glass  tape 
to  replace  both  .005  inch  and  .007  inch  cotton  tapes  for 
permanent  or  sacrifice  work.  It  is  designed  for  tying,  filling, 
and  wrapping  of  coils  and  conductors  in  motors,  armatures, 
transformers,  controls,  and  other  electrical  units. 

ECONOMICAL,  continuous- filament  glass 
yarns,  which  are  treated  to.  permit  machine  or  hand  wind¬ 
ing  of  the  tape,  are  used  in  Imeor  CX  glass  tapes.  Standard 
widths  are  %,  %,  1,  IVi,  and  1%  inches. 

PLAN  NOW  to  test  Imeor  CX  woven  glass 
tape  on  a  trial  basis  to  determine  its  possibilities  for  your 
application.  Ask  your  nearest  IMC  office  for  prices,  sam¬ 
ples,  and  specifications. 


screen.  The  sweep  thus  terminates 
abruptly  until  a  new  trigger  pulse 
appears. 

The  waveforms  illustrated  in 
Fig.  4  show  the  operation  of  the 
circuit  at  various  points. 

Tone  Generator 

Patent  2,627,413  for  a  “Method 
and  Means  for  Producing  Simple 
and  Composite  Notes  or  Tones”  was 
granted  to  A.  H.  Frisch  and  A.  Sil- 
verberg  of  New  York,  N.  Y. 

This  invention,  while  not  specifi¬ 
cally  an  electronic  circuit  applica¬ 
tion  as  such,  has  potential  applica¬ 
bility  in  electronic  systems  that 
makes  it  interesting. 

The  inventors  disclose  a  method 
whereby  magnetic  tapes  may  be 
printed  with  magnetic  fields  corre¬ 
sponding  to  musical  sounds. 

The  illustration  of  Fig.  6  shows 
the  structure  of  one  of  the  printing 
dies.  A  magnetic  path  is  formed  be¬ 
tween  a  toroidal  magnet  and  an 
iron  base  through  the  magnetic 
tape  and  a  preformed  die.  The  tape 
becomes  magnetized  in  the  degree 
of  contact  or  separation  of  undula¬ 
tions  in  the  bottom  of  the  die  struc¬ 
ture  proximate  to  the  magnetic 
tape.  The  tape  thus  will  bear  a  mag¬ 
netic  pattern  such  that  when  pulled 
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SalcnSwin  ovoilobU  lQd«y  h  remarkably  fro#  of  unwantod  impuritiot.  Irodlay  controls  It 
still  furtbor  tkrougll  on  oxdwsivo  vacuum  process.  This  laboratory  control  method,  applied 
at  tradley  on  a  production  line  basis,  is  further  assurance  of  uniform  quality  and  more 
stoble  re^ier  perforoMnee.  You  pay  no  ssore  for  this  extra  quality  —  frequently,  less. 

Vacuum  Processed  Bradley  Rectifiers 

a  plus  in  your  rircuit  but  not  in  your  tost 

Plates  for  Braciley  rectifiers  —  from  miniature  types  to  large 
power  stacks  —  hove  selenium  applied  under  vacuum.  Vacuum 
processing  removes  undesirable  impurities  and  permits  closely 
controlled  modification  of  selenium  with  desired  "impurities". 


Vacuum  processing  also  prevents  entry  of  atmospheric 
impurities  during  the  crystallization  of  selenium  on  the  plate 
—  a  most  critical  period.  Better  crystallization  results  and 
this,  in  turn,  means  a  better  rectifier.* 


RECTIFIER  STABILITY,  longevity  and  uniformity  are  the  sum  of  many  things. 
One  determining  factor  is  the  quality  of  the  selenium  crystalline  structure. 
The  better  or  more  closely  controlled  this  structure,  the  better  the  rectifier. 

Bradley,  through  its  unique  vacuum  process,  uses  the  most  advanced  safe¬ 
guards  to  assure  excellent  crystalline  structure.  It’s  one  big  reason  why  we 
can  rate  our  rectifiers  conservatively,  why  you  can  be  sure  of  Bradley 
stability  and  long  life  under  operating  conditions.  Vacuum  processing  is 
coupled  at  Bradley  with  engineer  inspection  at  all  points  of  production. 
This  laboratory  control  saves  time  and  materials,  which  are  translated  into 
low  unit  cost  to  you.  For  a  plus  in  your  circuit  but  not  in  your  cost,  specify 
Bradley  rectifiers. 

For  further  information  or  consultation,  write  or  phone  our  sales  engineer¬ 
ing  department.  Special  problems  are  wA»med. 


SELENIUM  AND  COPPER  OXIDE  RECTIFIERS 


SELF-CENERATING  PHOTOELECTRIC  CELLS 


VACUUM  PROCESSED  for  PERFORMANCE  AS  RATED 


Hi  cnuMi  mIm  iKMia  Im  —  ba  ■Bwipni  li  tmA  d  afini 


MAOLEY  LAtORATORIES,  INC.,  lUE  CohxnlM*  Amihm,  Ntw  Havtn  11,  Comi. 
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COMPLEX  PATTERN 


FIG.  6 — ^UnUonB  (A)  or  complax  (B) 
pottvni  d*p«nda  on  dio  boa* 
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Mognafron  Wmlratiora  courtMy  of  RoyHMon  Manufacturing  Comgony 


Sourct*  of  UHF  waves  that  make 
possible  the  radar  scn*en  };uar<liiif;  our 
continental  perimeter  is  the  magnetron. 

Essential  elements  of  the  magne¬ 
tron,  and  the  aiuMles  and  cathcxles  of  the 
companion  direct-reading  oscilloscopt*  are 
producetl  by  Superior  Tube  (^)mpany. 
For  example,  in  the  Raytluntn  magnetron 
above,  Superior  furnishes:  A.  The  cathode 
(heart  of  the  magnetron);  B.  The  anode; 
C.  The  sleeve  on  the  wave  trap  (or  choke) 
assemblv. 


All  of  these  parts  are  made  from 
Superior  seamless  nickel  tubing.  .Vs  a 
matter  of  fact,  there  is  Superior  tubing 
in  every  one  of  the  400  different  types 
of  Raytheon  magnetrons — a  record  pos¬ 
sible  only  because  of  great  satisfaction 
with  Superior  alloys,  fabrication,  deliv¬ 
eries  and  service.  Put  your  chief  <le- 
pendence  upon  Superior.  Superior  Tube 
Company,  2500  Germantown  .\ve., 
Norristown,  Pa.  ‘ 


Coftain  analyta*  In  ngM 
WaH«  «g  to  aVte"  OO. 


Ne.JCrMCug. 
SOS  Sloinlntt 
$(••1.  lelUd 
•4g».  .499" 
OD  E  .010" 
Woll  E  .J62" 


lochtuom*  NIcIieI  ColHed# 
Round,  vorticol  omboit, 
.045"  OO  E  00?l"  Woll 
36.5  mm  long. 


OHc  CoMiodo* 
121"  00,312" 
long. 


SooniloM  Nickol  Cortiodo 
Oval,  douWo  bood,  .035" 
E  .048"  E  .003"  Wall 
ISnnn  long 


Many  olbar  tygo*  of  nlcfcnl  coMtodao— inch  no  Uckiaani*,  nMdo 
ftom  nickol  iMg,  dioc  cothodoo,  and  a  wido  varlMy  of  ttolnloot 
nnodoi,  grid  c«to*  ond  ntfcnr  tobalnc  fabricotod  gorit  oro  nvoltoblo 
froni  Sagoriof.  For  InforniaMon  ond  froo  IHorotoro  on  Htoto  grodaclt 
no  woH  no  Ctobotoy  A-SO,  A>3I**.  nor  totoof  Colbodo  ANoyo, 
oddroM  8»gorior  Tobo  Conigony,  ilocironict  OlvMan,  3800  Oormon. 


*M«niitactiir«d  U.S  falwits 


$  Tftlmuffc  ht 
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ELECTRONS  AT  WORK 


INDUCTION 

PICKUP 


FIG.  7 — T*l*phon*  omplUiar  {•aturai 
iMdback 


plifier  is  shown  in  Fig.  7.  The  par¬ 
ticular  novelty  of  the  telephone  am¬ 
plifier  is  illustrated  in  the  feedback 
path.  While  overall  degenerative 
feedback  in  a  three-stage  audio 
amplifier  is  by  no  means  novel,  in 
this  case  it  was  the  solution  to  a 
problem  of  feedback  familiar  to 
many  unsuccessful  attempts  to  pro¬ 
vide  a  telephone-amplifying  device. 
The  general  purpose  of  such  ampli¬ 
fiers  is  to  free  telephone  u.sers* 
hands — particularly  where  the  call¬ 
ing  party  must  wait  for  the  called 
party,  or  listen  to  a  long  recital  of 
figures  or  names.  Another  impor¬ 
tant  use  is  for  conference  calls  to  a 
large  group. 

The  induction  pickup  unit  of  the 
telephone  amplifier  is  employed  as 
illustrated  in  Fig.  8.  Magnetic  leak¬ 
age  currents  from  the  receiver  of 
the  telephone  handset  induce  signal 
voltages  in  this  pickup,  which  is 
mounted  beneath  a  depression  in 
the  top  of  the  telephone  amplifier 
cabinet.  The  top  of  the  cabinet  is 
contoured  to  fit  most  currently  used 
telephone  handsets.  The  telephone, 
using  the  induction  device  of  this 
invention,  delivers  an  incoming  call 
at  loudspeaker  volume  without  any 


Do  audio  attenuator  problems  cost  you  money? 
Chances  are  Shallcross  has  a  model  to  match 
your  specifications  exactly— and  at  moderate  cost. 

Shallcross  attenuators  are  made  in  over  200 
basic  types.  Each  type  can  be  supplied  with  a 
choice  of  attenuation  characteristics  .  .  .  with  a 
positive  detent  mechanism  .  .  .  and  in  numerous 
input  and  output  impedances.  Where  calibration 
must  be  extremely  accurate,  Shallcross  precision 
wire-wound  resistors  are  used.  For  less  critical 
applications,*  models  w'ith  high  grade  composi¬ 
tion  resistors  can  be  supplied— often  at  lower 
cost. 

A  A'omplete  description  of  all  Shallcross 
attenuators  —  mountings,  characteristics,  and 
circuits  is  yours  for  the  asking  in  Bulletin  L-4A. 
SHALLCROSS  MFG.  CO.,  522  Pusey  Avenue, 
Aiollingdale,  Penna. 
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1.  Looking  for  an  effSciont  coil  wrapping  for  sntall  ipacot? 
EMPIRE®  varnishod  bias-cut  nylon  tapo  is  highly  fioxiblo,  strong 
and  officiont . . .  makes  a  thin  insulation  of  unusually  high  dielectric 
strength  with  good  resistance  to  oil  and  water. 


2.  Need  accurately  punched  mica  stampings  for  filament,  grid 
and  plate  supports?  MICO  produces  mica  stampings  to  extremely 
fine  tolerances.  Whenever  you  need  precision-fabricated  mica  parts 
of  the  highest  quality,  call  on  MICO. 


3.  Looking  for  a  better  material  for  wiring  diagrams,  controls, 
instruments,  dials  and  nameplates?  DECORATIVE  LAMICOID® 
resists  wear,  aging,  weathering,  oils,  corrosive  vapors,  moisture  and 
temperature  extremes.  Won't  warp,  check  or  chip.  Good  electrical 
properties.  Wipes  clean  with  a  damp  cloth. 


4.  Need  a  class  H  segment  plate  that's  easy  to  work  with? 
ISOMICA*  Segment  Plate  —  made  of  built-up  continuous  mica 
sheet  — shows  no  tendency  to  split  or  flake.  Small  segments  of 
heavy  thickneu  may  be  punched,  and  larger  segments  can  be 
accurately  sawed,  milted,  punched,  etc. 


Whatever  electrical  insulation  material  you  need  —  standard  or  special  — 
class  \  to  class  H  —  MICO  makes  it  best.  We  manufacture  it,  cut  it  to  size, 
or  fabricate  it  to  your  specification.  Send  us  your  blueprints  or  problems  today. 


MICA 

^  _ * _ I..  «  Al _ W _ •_ 


COMPANY 


Schenectady  1,  New  York 


IPImHc)  •MICANITi  0(1 


Offices  in  Principal  Cities 

I  Mke)  •tMflRf  •  (VamMwrf  PeMcs  mtd  Pepw)  .FAemCATiO  MICA  .iSOMICA  !• 
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LUAr  AUTO  RADIO 

^JBRATORS 

0«fuimic  Stue^  SfMCfM 
A  COMPLETE  LINE  OF  VIBRATORS 

Designed  for  Use  In  Standord  Vibrator-Operated  , 

Auto  Radio  Receivers.  Built  with  Precision  Con-  , 
struction,  featuring  Ceramic  Stack  Spacers  for  ?! 
t^onger  lasting  Life.  Backed  by  more  than  22 
’  years  of  experience  in  Vibrator  Design^  Devel¬ 
opment,  and  Manufacturing.  .7^  < 

'*A**  MNry  lllmliHrt^rt,  DO  AC  litvtrHn,  Avf*  Itmlio  VIbnitwrt 


ImcAiv  IbimoNARAoioCor 

Wmt  Mra  bton— tlwt  Um  sort  cai4  m  lost  pog*. 


,  ELECTRONS  AT  WORK  (conlinMd) 

I 

I  physical  electrical  connection  of  the 
invention  to  the  telephone  instru¬ 
ment. 

Impedance  Measurement 
The  design  of  impedance-measur- 
j  ing  devices  has  always  presented 
difficulty.  The  problems  are  most 
notable  in  designing  instruments 
for  measuring  the  extremes  be 
cause  stable  standards  of  admit¬ 
tance  or  impedance  are  difficult  to 
{  ^construct.  It  is  also  difficult  to  avoid 
{  error  due  to  the  large  bridge  ratios 
i  necessary  in  measuring  extremes. 

,  Likewise,  the  stray  impedances  of 
uncertain  value  become  part  of  the 
;  measured  element  and  constitute  an 
'  undeterminate  error. 

The  invention  of  Fen  Seeker,  of 
London,  England,  patent  2,617,857, 
j  recently  issued  for  an  “Impedance 
'  Measuring  Device”,  proposes  to 
'  overcome  these  difficulties.  The  pat- 
i  ent  is  assigned  to  International 
j  Standard  Electric  Corp.  of  New 
!  York. 

j  The  impedance-measuring  device 
I  provides  an  electrical  admittance  or 
'  impedance  bridge  comprising  two 
!  equal  ratio  arms  formed  by  two 
i  equal,  balanced,  and  closely  coupled 
inductive  windings.  One  of  the 
windings  is  coupled  to  the  imped¬ 
ance  to  be  measured,  or  to  one  or 
more  standards,  at  least  one  of 
which  is  connected  to  the  other 
winding  through  an  attenuator.  A 
test  voltage,  or  test  current,  is  ap¬ 
plied  to  the  impedance  or  admit¬ 
tance  under  test,  and  to  all  stand¬ 
ards.  A  meter  indicates  when  the 
algebraic  sum  of  all  the  voltages  or 
currents  in  the  impedances  or  ad¬ 
mittances  is  zero. 

The  circuit  of  the  impedance 
measuring  device  of  Seeker’s  inven- 


BALANCEO 

WINDINGS 


TEST  ATTEn4  at  ten- I 

ADMITTANCE  UATOR  UATOR  DETECTOR 


VARIABLE  VARIABLE 

DIFFERENTIAL  CABAOTOR  CONDUCTANCE  ELEMEhT 


FIG.  9 — Impwdoiic*  m«aaur*in«nia  de¬ 
pend  upon  bridg*  circuit 
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“REPORTER”  PTC  II6/II7 
MOBILE  RADIO -TELEPHONE 
FOR  ENGINEERING 
COMMUNICATIONS 


Ranking  high  among  the  benefits  derived  from  V.H.F. 
radio-telephone  communication  is  the  control  of  mobile 
vehicles  and  personnel.  The  Pye  “Reporter” 
fulfils  this  function  in  admirable  and  versatile  fashions. 


A  compact  and  economical  equipment,  it  is 
designed  to  fit  neatly  under  vehicle  dashboards  but 
is  also  available  in  transportable  form. 

Reason  enough  that  it  should  feature  so 
prominently  in  over  two-thirds  of  the  V.H.F. 
schemes  in  the  United  Kingdom. 


Telecommunications 
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ELECTRONS  AT  WORK  centInMd 

tion  is  shown  in  Fig.  9.  In  Fig. 
lOA,  the  left  side  of  the  bridge  is 
shown  in  equivalent-circuit  form 
including  attenuator  1.  Figure  lOB 
shows  the  circuit  without  at¬ 
tenuation  so  that  the  voltage  is 
reduced  to  E/K  where  K  is  the  at¬ 
tenuation  factor  of  attenuator  1. 

The  entire  bridge  of  Fig.  9  will 
be  equivalent  to  the  circuit  of  Fig. 
lOC.  Here,  Y,  is  the  unknown  ad¬ 
mittance.  Symbols  G,  and  G,  are 
conductances  in  both  sides  of  the 
circuit  through  adjustment  of  the 
variable  conductance  element.  Ca¬ 
pacitances  C.  and  C,  are  those  in¬ 
troduced  by  the  variable  differen¬ 
tial  capacitor.  Values  Ki  and  Kt  are 
the  attenuation  factors  introduced 
by  attenuators  1  and  2,  respec¬ 
tively.  The  emf’s  on  the  C  side  of 
the  bridge  will  be  opposite  in  sign 
to  those  on  the  A  side. 

Zero  current  in  the  detector  will 
be  found  when 


A  color  film  with  schematic  animation 
and  supporting  narration ...  to  help  you 
select  connectors  engineered  to  your  re¬ 
quirements  and  operating  conditions. 
Disconnect  system?  Number  of  con¬ 
tacts?  Voltage?  Amperage?  These  and 
other  factors  are  covered  in  this  helpful 
film.  In  addition  you’ll  learn  how  the 
printed  Cannon  Plug  Guide  (below) 
leads  you  to  the  right  connector  for  any 
job.  Request  your  free  showing  today. 


which  reduces  to 


CURRENT  CAPACITY 

and  Its  rslatlea  to  contact  apaclni. 


A.| 

The  inventor  points  out  the  se¬ 
ries  impedance  element  in  the  test 
admittance  input  circuit  (dashed  in 
Fig.  9)  may  be  omitted  for  small 
values  of  Y,  but  that  the  others  are 
necessary  for  properly  terminating 
the  input  circuits  of  the  attenua¬ 
tors.  Other  details  may  be  ob¬ 
tained  by  reference  to  the  patent. 

For  those  who  may  desire  copies 


SPACING  AND  NUMBER 

of  contacts  Involvts  many  factors. 


CANMON  ELECTRIC 

tince  1915 

Main  office  and  plant.  Cannon  Electric  Company,  Los 
Angeles  81,  California.  Factories  in  Los  Angeles,  New 
Haven,  Toronto.  Representatives  in  principal  cities. 


BRIDGE  WINDING 


‘variable  admittance 

2  (DIFFERWIAI^CAPACITORt 


MOOnE  TALKWI  fWTNE  SEIVICC.  WC. 
48  iMktMw  naiB.  Enr  Yirfc  20,  E.Y. 


“ContKt",  a  yOHRliwto,  ISnim 
Rodackromt  soand  plcturo, 
costs  yoo  notklm  tsc^  2-way 
transportation  chariss.  Von 
famish  soand  proj^or.  2S- 
paca  printsd  Ping  Galda  will 
ba  famlshad  for  aach  parson 
vlawlng  flia.  To  avoid  daisy  ra- 
gaaat  yew  booUng  for  tba  fie 
an  coupon  today. 


no.  10 — EquivaUat  circalt  (A)  of  left 
aid*,  circalt  with  atteauator  rwaaoved 
(B)  oad  oqulvoleat  circuit  oi  eatlrw 
brldqe  (C) 


CONE _ STATI 
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POSITIVE  ACTION  CLUTCH 
WITH  OlfftRtNJIAL  GCAR 
PREVENTS  SLIPPING  OR  OVERRUN 


lit  Ihis  unique  clutch*  mechonism,  the  motor  i\  permonenliy 
connected  to  the  sun  gear  of  o  difterentiol  gvor  sysjvfi’  A 
solenoid  pawl  moves  between  the  two  diflefentiol  membrf^ 
so  that  only  one  is  free  to  rotote  at  one  time.  Starts  ood 
stops  are  thus  etfected  by  positive  engagement  of  pawl  with 
gear  Th'*fe  can  be  none  of  the  slippage  or  overrun  associ 
ated  with  friction  clutches,  nor  can.  characteristics  chonqe 
with  age 


H«om  mnd  comptwH  inloniiotlofi  obovt  cbxk) 


tM  CT  Hm  TetQliz#r. 


$«f»d  copy  of  OoAorol  Bvllofin  on 


Syncbronoot  TMng  Mofon  ond  Cloctric  Timon.  0 


i- 


i 


ELECTRONS  AT  WORK 


(continued) 


Sensitive  DC-VTVM 
Furthers  Electronic 
Research  and  Production 


of  the  patents  reviewetl  in  these 
pages,  they  may  be  obtained  by 
writing  Commissioner  of  Patents, 
Washington  25,  D.  C.  Each  patent 
is  available  at  a  cost  of  25  cents 
and  should  be  ordered  by  patent 
number. 

Radar  Photography 

A  method  of  producing  visual 
images  of  objects  by  their  reflection 
of  radio  waves  is  the  subject  matter 
of  U.  S.  Patent  2,627,600  granted  to 
R.  H.  Rines  of  Brookline,  Mass. 

The  basic  concept  of  Rines’  in¬ 
vention  is  illustrated  in  Fig.  11. 
An  object  irradiated  with  radio¬ 
frequency  energy  in  the  manner  of 
a  radar  system  normally  reradiates 
the  energy.  By  means  of  a  radio¬ 
wave-refracting  lens,  such  as  one  of 
polystyrene,  the  reradiated  energy 
from  the  object  may  be  focused 
onto  a  film.  The  film  is  a  mosaic  of 
minute  silicon  detectors  on  a  heat- 
sensitive  surface.  The  sides  of  the 
mosaic  are  dimensioned  to  act  as 
quarter-wave  resonators. 

The  heat-sensitive  layer  may  be 
composed  of  acid  salts  readily  de¬ 
composable  on  the  application  of 


Progress  in  electronic  engineering,  os  in  other  fields  of  engineering,  is 
closely  linked  with  the  development  of  more  sensitive  measurir>g  instru¬ 
ments.  During  the  post  4  years  our  MV-17B  DC  Vacuum  Tube  Millivolt- 
meter  has  helped  substontially  to  odvorKe  both  research  and  production 
throughout  the  entire  electronic  field.  Crystal  diodes  and  transistors  for 
instorKe  hove  benefited  from  it  due  to  its  obility  to  measure  small  DC 
voltoges  with  minimum  circuit  loadir^g  (1  mV  full  scole,  6  megohms  input 
impedance).  As  a  null  detector,  in  bridges,  the  MV-17B  con  be  over¬ 
loaded  up  to  100,000  times,  thereby  eliminotir^  suspension-galvanom¬ 
eter  trouble  ond  irKreasing  measuring  ronges  and  sensitivity.  Grid  cur¬ 
rent  measurements,  srrwll  voltage  drops  in  regulated  power  supplies, 
delicate  temperature  measurements,  insulation  material  research  ore  but 
a  few  other  applications  which  have  mode  this  instrument  a  reliable 
stond-by  in  nearly  all  leading  laboratories  in  America  ond  abroad. 


reflecting  OBJfCT 


'7t  Measures 
Where  Others  Fait 


lens 


reticulated 

MOSAIC 


*  controlled  HEAT 
radiator 


pulse  ECHOTHANiMiTTER 


FIG.  11 — Basic  concept  of  lodar  photo¬ 
graphic  method  by  r-l  reflection 


Other  Millirac  Meters,  Simiiar  to  MV-17B. 


e  MV-I7BX  DC  Millivolt  meter.  Identical  with  MV-17B  but  equipped 
with  external  output  terminals.  Used  os  a  high-gain  DC  amplifier  or  to 
operate  exterrtal  indicating  ond  recordirtg  instruments. 


heat  along  with  a  basic  salt  that 
decomposes  only  slowly  under  heat. 
A  decomposable  acid  salt  suggested 
is  barium  acetate.  Secondary  am¬ 
monium  phosphate  is  suggested  as 
the  basic  salt.  Other  combinations 
are  disclosed  in  the  patent.  The  re¬ 
radiated  energy  from  the  object  in 
the  radiated  beam,  when  focused  on 
the  heat-sensitive  layer  disposed  at 
the  focal  point  of  the  lens,  will  pro¬ 
duce  differing  amounts  of  energy 
on  the  film,  depending  on  the  field 
strength  magnitudes  reflected  from 


•  MR-67B  DC  Millivolt  Recorder,  sensitivity  200  microvolts  per  cent! 
meter.  Uses  Sanborn  heat-writing  unit. 


•  MV-I8B  High  Frequency  Voltmeter.  Has  MV-17B  DC  measuring  cir¬ 
cuit  and  external  crystal  probes.  Covers  1  MC  to  2,500  MC,  lowest 
reading  I  mV.  Measures  also  100  microvolts  to  10  mV  DC. 


MILLIVAC  INSTRUMENT  CORPORATION 
P.O.  BOX  997,  Sch«n«ctady,  N.Y. 
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Improved  New  ' 

VARGLAS  SILICONE 

Tubing  and  Sleeving 


CORPORATION 

Makers  of  ^ 

Electrical  Insulating 
Tubing  and  Sleeving 


Silicone  has  been  made  more  flexible. 
^  Sharp  turns  and  90"  bends  cause  no  cracking  or 
peeling  —  no  loss  of  dielectric  strength. 

As  pioneers  in  the  manufacture  of  silicone  sleeving  and 
tubing,  we  know  this  is  the  greatest  improvement  made 
during  the  past  ten  years.  Unexcelled  where  high  tempera¬ 
tures  must  be  withstood  for  several  hours  —  not  just  for  15 
minutes.  You  need  not  sacrifice  abrasion  resistance  and 
toughness  to  get  flexibility.  The  new  Varglas  Silicone  sleev¬ 
ing  and  tubing  will  pass  cold  bend  tests  at  35*  to  40° 
LOWER  temperature  than  formerly. 

The  only  Class  H  insulation 
with  all  these  features: 

Efficient  from  500°  F.  to  —  85"  F. 

Moisture  and  Fungus  Resistant 
Flame  Resistant  —  Self  extinguishing 
Abrasion  Resistant 

Dielectrically  Strong  with  average  readings  up  to  7,000 
volts. 

Available  in  10  colors  —  at  no  extra  cost. 

of  Varglas  Silicone  products  as 
well  os  samples  of  our  complete  line  of  tubing 
and  sleeving  are  available  in  a  convenient  sample 
folder.  Just  drop  us  a  line  telling  us  your  problem 
and  its  peculiarities. 
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SUB  MINIATURE 
HERMETICALLY 
SEALED 

transistor 

transformers 


FIG.  12 — Arronqnmnnt  oi  camera  lor 
radar  photography 


the  object  itself.  | 

The  silicon  particles  rectify  the  | 
energy  impinging  on  them.  The  | 
heat  generated  from  the  rectifying  \ 
action  will  amount  only  to  micro-  j 
joules  of  energy,  but  this  will  be  | 
sufficient  to  decompose  the  film 
coatings  in  varying  amounts  | 

thereby  changing  the  pH  concen-  i 
tration  of  the  acid-basic-salt  mix¬ 
ture  in  varying  amounts  depending 
on  the  radio  frequency  energy  im-  ' 
ported  to  the  resonant  mosaic  si.i-  i 
con  surfaces. 

Developing  of  the  film  is  accom¬ 
plished  by  dipping  it  in  a  litmus, 
or  phenolphthalein  .solution.  Thus,  | 
the  image  of  the  reradiating  object  I 
will  appear  in  degrees  of  red  under  | 
a  litmus  development,  correspond¬ 
ing  to  the  volatile-acid  or  volatile- 
base  pH  concentration. 

If  the  radio-photographic  tech¬ 
nique  described  in  the  Rines  inven¬ 
tion  works  as  claimed,  it  seems 
reasonable  to  project  into  the  fu¬ 
ture  the  possibility  of  identification 
of  distant  objects  in  a  radar  beam 
by  more  detailed,  instantaneous 
observation  than  is  now  possible  on 
the  conventional  radar  scope  where 
considerable  time  intervals  elapse 
between  one  scanning  sweep  over 
an  area  and  a  succeeding  sweep. 

One  point  that  seems  logically 
made  in  the  specification  of  this 
invention  is  that  the  greater  the 
range  of  the  objects  being  observed, 
the  longer  the  exposure  required. 

By  including  a  litmus  solution  in 
the  film  surface,  the  inventor  claims 
to  be  able  to  make  the  object  visible 
without  development. 

In  Fig.  12  there  is  shown  a  box- 
camera  repre.sentation  of  the  tech¬ 
nique  proposed  in  this  invention. 

Unusual  Klyatron 

An  unusual  approach  to  the 
design  of  velocity-modulated  tuVs 
of  the  type  generally  known  as 


COMPRESSION 

MOLDED 

^leutic  ^onoieU 

:(cMeet  JAN  temperature  and 
humidity  requirements 

.We  consider  this  development  as 
revolutionary  as  the  development  of 
the  molded  mica  capacitor.  The 
bothersome  mounting  problems  and 
fragility  of  the  uncased  toroid  have 
been  entirely  eliminated.  Complete 
uniformity  of  dimensions  are  main¬ 
tained  by  precision  molds.  To  keep 
mounting  pressure  off  the  plastic,  a 
bushing  of  brass  is  molded  into  the 
center.  Type  "A"  provides  a  center 
hole  to  clear  a  6-32  screw.  Type  "B" 
is  threaded  for  a  6-32  screw.  Tool¬ 
ing  is  complete  for  molding  any  of 
the  .90  X  .40  coils.  The  complete  unit 
is  compact,  measuring  only 
by  i"  thick. 

Complete  data  available  on  re¬ 
quest;  samples  will  be  furnished  for 
your  evaluation. 


Wont  mort  l■ferll•atio•7  Um  pMt  cord  on  Imt  poet. 
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PROBLEMS 


HICKMAN  MILLS.  MISSOURI 


•  YOUR 


PROBLEMS 


Hardly  a  day  passes  but  what  we  receive  interesting 
research  problems  on  the  application  of  toroids. 

CAC  engineers  welcome  the  opportunity  to  consider  your 
specific  requirements  in  frequency  selective  networks  — 

For  your  convenience  use  our  specification  list  (below) 
which  covers  most  filter  requirements: 

FILTER  SPECIFICATIONS 

1.  Past  Band 

a)  Fr«qu«ncy  limitc  to  - . 

b)  Max.  iniortion  lost  at  min,  point:  _____  db 

c)  Raquirad  flotnats:  —  _  db 

2.  Attenuation  Bond 

a)  Fraquancy  limits  &  rolotivo  attonuotion  ro<|uifod: 


TOROIDAL  INDUCTORS 
Data  For  Standard  Types 

Normal  Appr.  Six*  Usatul  Freq.  Qmox  •  loc* 
Type  Lmoi.  O.D.  x  H  Ronqe  Freq.  T.C.  mo 

204  3.0  Hy  .tOi  .40  Up  to  IS  KC  140  •  f  KC  I  21 

tlO  IT.SHy  l.20x  .40  Up  to  IS  KC  170  •  7.S  KC  I  42 

2S4  IS  Hy  l.0Sx  OS  Up  to  IS  KC  220  *  I  KC  I  47 

444  40  Hy  2.ISil.00  Up  to  IS  KC  240  0  S  KC  1  SS 

140  1.4  Hy  .fOx  .40  10-  SO  KC  170  •  20  KC  I  31 

m  0.0  Hy  l.20x  .40  10- SO  KC  220  •  20  KC  I  41 

"OHy  I.SSx  .40  10- SO  KC  2S0  •  I7.S  KC  3  71 

Mil  .SOx  .40  10-  7S  KC  I4S  e  40  KC  1  SO 

SHy  I.SSx  .tf  30-7SKC  IS; »  30  KC  2110 
Mh  .Wx  .40  S0-200KC  IIS*  120  KC  1  40 

OHy  I  .SSx  .4S  SO-200  KC  I4S  •  70  KC  1  ISO 

REMARKS 

IX— Values  token  at  approx.  .01  loc.  Q  decreoiei 
with  increasing  current  to  about  .$0  Qmox  ot 
1.0  loc — higher  Inductance  values  hove  lower 
Qmn  at  lower  frequency  due  to  dielectric 
losses  of  winding  distributed  capacity.  All 
values  are  for  iMuctors  wound  with  Heavy 
Formex  wire. 

— Tensperoture  characteristics  os  follows: 

1—  approx.  100  ppm/*F 

2—  .1.  .1%  SS  to  SO^F 

3—  A  .1%  30  to  IIO'F 

(most  types  with  temp,  characteristic  I  ore 
available  with  characteristic  1  at  no  sacrifice 
in  performance) 

-r.m.s.  current  which  raises  0.1  Hy  inductor  to  max. 
(2%  above  initial)  inductance  —  (1%  increase 
occurs  at  approx  O.IS  loc. 


3.  Terminations  * 

a)  Input 

1)  impedance  in  pass  bond;  _  ohms 

2)  impedance  beyond  pass  band:  Q  increase  Q  decrease 
r~l  not  important 

3)  Q  balanced,  Q  unbalanced 

b)  Output 

1)  impedance  in  pass  band:  ohms 

2)  impedance  beyond  pass  band:  Q  increase  O  decrease 
Q  not  importont 

3)  O  balanced,  Q  unbalanced 

4.  Operating  Conditions 

a)  Power  level  _  DBM 

b)  Temperature  range  _ *  to  *  F  or  C 

c)  Vibration  requirements  - 

5.  Cose  Requirements 

a)  Max.  dimension:  . 

b)  Mounting  by  No. 

Q  tapped  inserts. 

c)  Location  of  terminals  and  mounting  prssvisions: 

on  _  in.  X  _  in.  surface. 

d)  Hermetic  Seal:  Q  y*>  CD  to- 

..  e)  Finish  Color;  Q  dork  gray  Q  light  gray  D  block  G  Special 
(Specify) 

6.  Other  Requirements 

a)  Military  specifications  applicable:  Q  Mll-T-27  Q 

□  none  ‘ 

b)  Special  Requirements: _ _ _ 

*NOTE:  If  low  frequency  limit  of  pass  bond  is  d.c.,  input  and  output 

impedonett  ore  usually  equol  and  must  both  be  either  balanced 
— r-  0r  unbalanced. 


(thread)  x 


Uncased  ceils  adjusted 
to  your  specif icetiens. 


Custom  minioturixation 
of  filters  is  achieved 
through  use  of  minio- 
turixM  comporsents  and 
advanced  design  tech¬ 
niques. 


Moistureproof  Plastic 
Coated  Toroids  avail- 
oble  in  oil  types. 


^ia  C.A.C.  BeechcraFt,  we  are  only 
hours  away  From  you— we  solicit  the 
invitation  to  discuss  your  problems 
across  your  own  desk. 


ELECTRONICS  — August,  1953 


Woat  more  Infenuotien?  Use  post  card  on  lost  page. 


265 


^ClUCJl 

^OTH 

VV/J/7J 


tLECTRONS  AT  WORK  (continued) 

klystrons  is  the  subject  matter  of 
patent  2,603,764  issued  to  Ernest 
Rostas  of  Paris,  France,  and  as¬ 
signed  to  the  International  Stand¬ 
ard  Electric  Co.,  of  New  York. 

In  the  inventor’s  statement  of 
objects  he  proposes  that  his  system 
provide  means  whereby  the  electron 
streams  of  the  velocity-modulated 
tube  may  be  separated  into  two 
groups  of  mean  transversal  veloci¬ 
ties,  Transversal  velocity  is  under¬ 
stood  to  mean  the  velocity  com¬ 
ponent  of  the  electron  stream 
perpendicular  to  the  magnetic  field 
used  around  the  tube. 

The  two  electron  streams  are  con¬ 
trolled  by  the  magnetic  field  es¬ 
tablished  along  the  general  axis  of 
the  electron-beam  path  and  a  high- 
frequency  electric  field  that  is  per¬ 
pendicular  with  the  axis  of  the 
beam.  The  electron  beam  does  not 
consist  substantially  of  the  elec¬ 
trons  whose  displacement  is  per¬ 
pendicular  to  the  axis  of  the  beam. 
Means  are  provided  to  eliminate 
the  electrons  having  a  certain  mean 
transversal  velocity  after  the  elec¬ 
trons  have  been  divided  into  two 
groups  of  differing  transversal 
velocities  by  a  circle  that  envelops 
the  orbits  of  the  electrons  of  ac¬ 
celerated  transversal  velocities  or 
according  to  their  absolute  tan¬ 
gential  velocity.  Reflection  elec¬ 
trodes  are  employed  to  accomplish 
the  encirclement. 

A  magnetic  field  and  a  high-fre- 
(luency  electric  field  are  made  to 
pass  two  or  more  distinct  regions  of 
the  tube  that  are  traversed  in  suc¬ 
cession  by  a  single  electron  beam. 
The  two  fields  are  perpendicular  to 
the  beam  axis.  Electrons  that  are 
shifted  along  the  beam  axis  at  the 
entry  to  the  first  region,  where  a 
i  parallel  magnetic  field  and  a  per¬ 
pendicular  high-frequency  electric 
I  field  is  provided,  are  not  included. 

1  Various  other  combinations  of 
magnetic  and  electric  fields  are  em¬ 
ployed  to  generate  the  characteris¬ 
tics  sought  by  the  inventor.  In  one 
of  these,  illustrated  in  F^g.  13,  a 


DESTRUCTIVE  DID  ACE 


D  Y  the  time  you  discover  old  age  has  attacked  your 
important  drawings  —  it’s  too  late.  By  then,  the  damage  has 
been  done.  The  time  to  effectively  block  old  age  is  NOW  — 
while  tomorrow’s  drawings  are  still  in  the  preparatory  stage. 

The  way  to  do  it?  Specify  Arkwright  Tracing  Cloth.  Arkwright 
checks  the  destructive  effects  of  old  age.  Arkwright  won’t  fray 
at  the  edges,  turn  brittle  or  opaque.  You  are  assured  perfect 
transparency,  regardless  of  age. 

There  are  other  reasons  why  it  pays  to  work  with  Arkwright. 
This  superior  tracing  cloth  can  “take”  all  the 
erasing  you’re  likely  to  give  it  in  a  month  of 
Sundays  —  and  still  provide  sharp, 
clear  lines.  You  need  never  worry 
about  “feathering"  or  “blobbing"  or  M  m 

imperfect  blueprints.  m  t 

So  insist  on  quality.  You’ll  get  it  I 

with  Arkwright . . .  America’s  Standard  ■ 

for  over  32  years.  Arkwright 

Finishing  Co.,  Industrial  Trust  Bldg.,  ■ 

Providence,  R.  I.  MfSBOg 


KfUCTOR 

EL(CTIiet( 


HKM-FKtUCWT  -lECIOI  ftf  '  mCH  FMOOdCT 

(ucTiie  FKit  Ti»svfis«n(iB  Fine  (ucrioDt 


FIG.  13— Comblnatfon  of  maqnolic  and 
tleclric  liolda  In  ma**  ipoctrometer 
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FIG.  14 — Physical  slnaclurs  (A)  and 

llsid  rsglona  (B)  of  spocial  klystron 

Meanwhile,  another  beam  is  per-  | 
mitted  to  pass  on  through  the  j 
structure  where  at  a  further  point  j 
in  the  path  another  field  acts  upon  | 
it.  The  second  beam  of  greater  | 
mean  diameter  takes  on  a  conical 
shape  and  is  collected  at  an  anode 
structure  in  the  tube.  In  the  in¬ 
vention  many  structures  are  shown  | 
that  generate  two  beams  of  dif-  i 
ferent  characteristics,  one  of  which 
is  eliminated  insofar  as  it  is  used  j 
within  the  tube  (although  some  un-  I 
disclosed  external  use  is  made  of  j 
the  energy)  and  the  other  is  passed 
on  to  a  final  collector  electrode  after 
an  oscillatory  energy  is  first  im¬ 
parted  and  then  lost.  The  velocity 
at  which  electrons  finally  strike  the 
collector  electrode  is  retarded  with 
a  view  to  reducing  the  power  con¬ 
sumption  of  the  device. 

In  Fig.  14  the  physical  structure 
embodying  the  invention  is  shown 
together  with  the  various  magnetic 
and  electric  field  regions  and  tube 
components. 


magnetic  field  of  cone  shape, 
parallel  with  beam  direction, 
creates  a  conic  beam  of  electrons 
converging  toward  the  input  of  a 
region  where  a  magnetic  field  is 
provided  in  the  axis  of  the  beam  and 
an  electric  field  perpendicular  to  it. 


ELECTRONS  AT  WORK 


(continued) 


WCIOtttE  EIEKT 
lECIOI  I 
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Production  Techniques 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  JOHN  MARKUS 


Electrons  at  Work 


New  Products 


Plants  and  People 


New  Books 


Backtalk 


cisely  the  correct  positions.  The  air  cylinder  is  mounted  in  such  a 
operator  holds  the  case  against  the  way  that  it  brings  the  drill  slowly 
side  of  a  drilling  jig  with  her  right  down  through  the  guide  bushing 
hand  and  operates  the  indexing  and  through  the  work  at  constant 
lever  of  the  jig  with  her  left  hand  pressure  when  the  foot  valve  is 
to  obtain  precise  positioning.  The  actuated. 


Air  Cylinder  Replaces 
Drill'Press  Feed 


Mirror  Table  Speeds  Small-Parts  Inspection 

Both  sides  of  shaved  catho'des  for  mounted  in  a  wood  box  that  sup- 
vacuum  tubes  are  inspected  at  the  porta  it  just  high  enough  above  the 
same  time  for  chips  and  other  de-  bench  surface  to  give  a  clear 
fects  by  placing  the  parts  on  an  separation  between  each  tiny 
ordinary  mirror  in  the  Bloomfield,  cathode  and  its  mirror  image  when 
N.  J.  plant  of  Tung-Sol  Electric  the  operator  is  seated  at  the  bench. 
Inc.  Sloping  plastic-covered  wing 

The  mirror  is  a  conventional  type  boards  go  downward  from  the  box 
with  silvered  back  surface.  It  is  to  the  bench  on  either  side  to  pro- 


Foot-eoatroDvd  air  cyllndar.  raplacinq 
iMd  handle  oi  drill  prau.  leaves  both 
hoade  ol  operator  free  lor  holdlag  ond 
Indexing  meter  coeee  being  drilled 

An  air  cylinder  mounted  on  a 
standard  drill  press  and  controlled 
by  a  foot-operated  valve  leaves  both 
hands  of  the  operator  free  for  hold¬ 
ing  and  indexing  the  work  in  the 
Bayamon,  Puerto  Rico  plant  of 
Triplett  Electric  Co.  of  P.  R.  Inc. 

The  operation  involved  is  drilling 
holes  in  plastic  meter  cases  at  pre- 


Mirror  setup  need  lot  Inspecting  both  sides  of  smoll  parts  simultaaeouslr 
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Indifference— whether  it’s  under  the  "big 
top"  or  on  the  production  line— is  inexcusable 
and  often  fatal.  You  simply  can’t  afford 
to  take  chances  with  a  hard  won  reputation 
for  quality  performance.  That’s  why. we 
say  it’s  a  pretty  good  rule  to  stick  to  a  solder 
you  know  and  trust . . .  time-proved  Kester 
Solder,  constant  in  solder  alloy  and 
always  a  consistent  flux  formula. 


Bt  sur*  your  soldering  is  satisfactory  with  on*  of  thoso 
wall  known  solder  products:  "44"  Resin,  "Resin-five"  and  Plastic 
Rosin— all  made  only  by  KESTER  .  .  .  Key  Name  in 
Flux-Core  Solder  for  More  Than  SO  Years. 


4204  WRIGHTWOOD  AVENUE,  CHICAGO  39,  ILLINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD,  CANADA 


ELECTRONICS  — Aiiflust,  7953 


Wont  mere  iiifariMtioa?  Um  post  card  oa  lott  pop*. 
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vide  cumfurUble  arm  rests  for  the 
operator.  A  wood  rack  at  the  rear 
of  the  box  supports  the  special 
molded  plastic  trays  used  for 


handling  and  storing  the  cathodes. 
Individual  cathodes  are  handled 
only  with  tweezers  to  prevent  con¬ 
tamination  of  the  emissive  surface. 


Enipty>(^rton  Slide  Aida  Packing  of  Radios 


Fla<d  pockiaq  bench  lot  radio  Mis.  ConToyot  lino  is  within  oosy  roach  oi  oporalor 
at  right,  who  unloads  empty  cartons  and  loads  lull  cartons  otter  sealing  them 


An  overhead  empty-carton  slide  is 
combined  with  an  efficient  bench 
arrangement  to  simplify  the  pro¬ 
cedure  for  packing  radio  sets  in 
shipping  cartons  at  Crosley’s  Cin¬ 
cinnati  plant.  The  conveyor  line 
that  brings  empty  cartons  to  this 
position  and  takes  away  filled  car¬ 
tons  dips  down  to  loading  level  at 
the  right-hand  end  of  the  bench. 
The  man  at  this  position  picks 
empty  cartons  off  the  conveyor  pans 


as  needed  to  keep  the  overhead  slide 
almost  full,  pushing  the  cartons  to 
the  left  each  time  so  that  the 
empties  are  within  reach  of  the 
other  two  men  at  this  final  packing 
station. 

At  the  carton-loading  position, 
the  bench  is  covered  with  carpet  to 
prevent  scratching  of  the  radio 
cabinets.  The  support  for  the  over¬ 
head  slide  contains  shelves  for 
holding  instruction  books  and  slips. 


Soldering  Iron  HolderH  Free  Both  Hands 


Method  of  ualng  soldoring  Iron  In  holder 
lor  foelenlng  ierrulM  to  ead  ei  shield¬ 
ing  braid  on  cable 


In  the  operation  of  soldering  to¬ 
gether  the  inner  and  outer  ferrules 
that  capture  the  shielding  braid  at 
the  termination  of  a  multipie-con¬ 
ductor  cable,  the  procedure  recom¬ 
mended  by  Amphenol  involves 
bringing  the  work  up  to  a  rigidly 
mounted  soldering  iron  and  rotat¬ 
ing  it  while  applying  solder.  The 
accompanying  illustration  shows 
one  satisfactory  method  of  support¬ 
ing  the  soldering  iron  while  per¬ 


Vertlcal  support  lor  soldering  iron  used 
in  soldering  ierrules  oi  coble  shield  to 
shell  oi  connector  plug 


forming  thi.s  operation. 

First,  blocks  of  wood  are  assem¬ 
bled  to  form  a  mounting  platform 
that  slopes  toward  the  operator.  At 
the  lower  end  of  this  platform,  a 
square  of  hard-pressed  asbestos 
board  and  a  U-shaped  metal  piece 
are  mounted  to  serve  as  a  holder 
for  the  heated  part  of  the  soldering 
iron. 

Farther  up,  an  ordinary  tool¬ 
holding  clip  is  fastened  to  the  plat¬ 
form  to  serve  as  a  tight-gripping 
holder  for  the  soldering-iron 
handle.  This  arrangement  holds 
the  iron  with  adequate  rigidity 
yet  permits  easy  removal  for  other 
uses. 

A  modification  of  this  holder,  in¬ 
volving  use  of  two  clamps  for  hold¬ 
ing  the  soldering  iron  vertically,  is 
used  later  for  soldering  the  ferrules 
to  the  shell  of  the  connecting  plug, 
for  giving  a  watertight  seal. 


Glass  Windows  on  Bench 

To  MINIMIZE  PICKUP  of  dust  during 
assembly  of  delicate  meter  move¬ 
ments,  a  tunnel  is  built  on  top  of 
the  assembly  bench  to  protect  the 
units  as  they  are  moved  down  the 
production  line  in  the  Bayamon, 
Puerto  Rico  plant  of  Triplett  Elec¬ 
tric  Co.  of  P.  R.  Inc. 

The  tunnel  has  a  sliding  glass 


270 


August,  1953  — ELECTRONICS 


...  AND  HERE  IS  A  N|W  METHOD 
OF  FOCUSING  CATHODEIfflY  TUOES 


Here  is  another  Ferroxcube  "first”:  a  permanent  magnet 
material  with  ^tsunding  magnetic  characteristics— no 
tritkal  materials  are  involved  in  its  manufacture.  Magnadur’t 
extremely  hjgh  coercive  force  and  unusually  high  resistance 
to  demagnetization  permit  entirely  new  magnet  designs. 

Magnadur  will  be  produced  in  a  variety  of  shapes.  Produc¬ 
tion  for  the  current  year  is  concentrated  on  Magnadur  toroids 
—developed  specifically  for  TV  focusing  ring  magnets. 

Magnadur  focus  rings  provide  a  real  answer  to  TV  focus 
problems.  The  double  lens  system,  which  is  focussed  by  adjust¬ 
ing  the  relative  position  of  two  toroidal  magnets,  reduces 
stray  fields  to  a  minimum  and  provides  a  highly  symmetrical 
field.  Maximum  sharpness  and  spot  symmetry  are  assured. 

Technical  information  will  be  sent  upon  request.  Ferrox¬ 
cube  engineers  are  at  your  service  for  consulution.  We'll  be 
pleased  to  have  you  call  or  s^ite. 


=  SEND  FOR  BULiniN 


FERROXCUBE  CORPORATION  OF  AMERICA 

A  Joint  Affiliate  of  Sprague  Electric  Co.  and  Philips  Industries,  Managed  by  Sprague 
35  EAST  BRIDGE  STREET  •  SAUGERTIES,  NEW  YORK 


Bench  arrangement  incorporating  trana- 
ier  and  itorage  tunnel  at  rear,  with 
•tiding  glaas  window*  ior  acces*.  to 
minimixe  contaminalion  of  meter  move¬ 
ment*  during  asiembly.  All  port*  are 
•toted  in  the  tunnel.  Window*  are 
clo*ed  at  the  end  of  the  working  *hiit 


We  minimized  scrap  loss... 
|^•..cut  fabricating  costs  23.9% 
by  letting 


window  in  front  of  each  operator. 
During  working  hours,  operators 
leave  their  windows  open  far 
enough  so  they  can  conveniently 
reach  in.  Each  finished  part  is 
placed  on  a  slide  in  the  tunnel,  from 
which  it  travels  downward  by 
gravity  to  the  open  window  in  front 
of  the  next  operator.  Similarly,  the 
next  part  to  be  worked  on  is  taken 
from  the  bottom  of  the  slide  of  the 
preceding  operator.  Parts  thus 
move  down  the  assembly  line  by 
•way  of  the  tunnel  step  by  step,  with 
much  leas  risk  of  contamination 
than  was  formerly  obtained  when 
passing  parts  directly  down  the 
work  bench  from  operator  to 
operator. 


fabricate  our 


COMPONENTS 


Switch  Used 

for  Motor  Protection 

On  motors  which  are  mounted  in 
such  a  way  that  the  weight  of  the 
motor  keeps  the  belt  tight,  a  micro 
switch  mounted  just  above  the 
motor  can  serve  in  place  of  a  fuse 
for  opening  the  circuit  and  stopping 
the  motor  in  the  event  of  stalling 
or  overloading.  The  normally-closed 


More  and  more  tungsten  and  mo¬ 
lybdenum  users  are  finding  Fansteel 
fabrication  the  answer  to  compli¬ 
cated  and  costly  production  prob¬ 
lems.  Fansteel’s  long-experienced 
engineers  and  technicians  not  only 
recommend  the  material  to  be 


A  rfiorf  mofytxfwHMi  rod  (I)  wa$  hot 
forgod  to  form  bade  com  (2),  oad 
tho  part  (3)  woi  ftnirhod  by  mathir- 
ing  and  dritling. 


used  but  also  the  shape  best  adapted  to  solve  a  specific 
problem.  Why  not  use  Fansteel  fabrication  to  your  ad¬ 
vantage,  too?  Fansteel  will  help  you  effect  important 
cost  savings  by  eliminating  the  scrap  and  reject  problem, 
minimizing  inspection  costs,  and  releasing 
equipment  and  personnel  for  other  work. 

Wftt*  t*f  Hw  WwumHv*  k**u*l:  "aaSTIEl  TIKSSTE*  All  MOITIBEIIM” 

Tuncsten  t  Molybdenum 


Fansteel  Metallurgical  Corporation  no 


KUT  T«MTCMC«  nvOT 


RTh  CHICAGO  UllNOIS  US* 


Method  oi  ti*ing  *witch  in  place  oi  iu*e 
to  break  circuit  when  iractionol-horse- 
power  electric  motor  etall* 
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The  B  N  C  Connectors  shown  are  small, 
lightweight  Connectors  designed  for  use 
with  small  cables  such  as  RG-58/u, 
RG-59/u  and  RG-71/u.  Widely  used  for 
video  and  aircraft  test  equipment,  they  are 
recommended  for  frequencies  as  high  as 
3000  M.C.,  where  impedance  matching  is 
important.  The  B  N  C  series  is  used  sue* 
cessfully  in  the  region  of  microwave 
frequencies. 


Whether  your  connector  requirements  call 
for  the  B  N  C  series,  N  series,  the  new  C 
series  or  special  adaptations  of  standard 
connectors,  you  can  rely  on  Kings.  Our 
staff  of  highly  specialized  engineers  invite 
your  inquiries. 


I%INCS  CO.,  INC 

i 

40  MARBLEDALt  ROAD,  TUCKAHOE,  N.  Y 


IN  CANADA  ATLAS  RADIO  (  OPP. 


Want  Hiort  Utt  pMt  cord  m  loct  pOQt 
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snap-action  switch  is  wired  in  series 
with  the  motor  circuit.  Best  results 
are  obtained  with  a  switch  mount¬ 
ing  having  a  lever  with  a  roller  on 
the  end  for  actuating  the  switch 
button. 

When  the  motor  stalls  or  over¬ 
loads,  tightening  of  the  belt  causes 
the  motor  to  rise  and  actuate  the 
switch.  This  opens  the  circuit  and 
stops  the  motor,  thereby  eliminat¬ 
ing  blown  fuses  or  the  possibility  of 
burning  out  the  motor.  This  switch 
arrangement  also  acts  as  a  safety 
feature  in  the  event  that  the  oper¬ 
ator’s  clothing  gets  caught  in  the 
equipment. 

This  production  safety  idea  was 
suggested  by  Walter  G.  Wilson  of 
Maywood,  Illinois  in  a  letter  to  the 
Idea  Exchange  Department  of 
Microtips,  a  publication  of  Minne- 
apolis-Honesnvell  Regulator  Co., 
Freeport,  Illinois. 


SERIES  HV 


Potting  TranaiHtors 

An  experimental  pilot  production 
setup  for  potting  small  batches  of 
Ijoint-contact  transistors  in  Tung- 
Sol’s  Bloomfield,  N.  J.  plant  re¬ 
quires  only  easily  available  tools 
and  supplies. 

The  first  step  in  potting  is  cut¬ 
ting  the  tops  off  No.  1  Lilly  gelatin 
capsules  with  a  heated  razor  blade. 
A  single-edge  blade  is  heated  by 
placing  it  on  an  ordinary  electric 
warming  plate.  The  longer  end  of 
the  capsule  is  placed  over  a  brass 
rod  projecting  out  of  a  block  the 
desired  distance  for  the  encapsulat¬ 
ing  tube,  and  the  heated  razor  blade 
is  moved  across  the  top  of  the  rod 
to  slice  off  the  closed  end. 

Next,  the  cut  sleeve  is  pushed 


Tiny,  yet  so  mighty,  in  guarding  against  vohoge 
breakdowns.  Yes,  special  dielectric  materials 
developed  by  ceramic  pioneer-specialists 
do  safeguard  your  circuitry,  associated 
components,  operational  conditions,  reputation. 

The  Hl-Q  Series  HV  line  includes  extra-severe- 
service  s/ug  type  ceramic  capacitors  in  ratings 
up  to  20,000  V.  D.  C.  W.;  disks  up  to  6,800; 
tubulars  to  7,000;  and  high-voltage  plates 
where  cubical  configuration  permits  greater 
space  utilization. 


I  :|c  FUNCTION-FITTID: 

pneiiiMrg  will  •ItMify  mrmrk  with  yew 
ving  thm  bef*  mmd  ecewemlcwl 

awlwtiww  ef  yewr  cefwmlc  cejiwlrer  |»reMem. 
Uterwtwre  en  regwett. 


WILKOR 


AEROVOX 


Preparing  Iransitior  •  encopaulating 
■leeve  by  elicing  lop  oil  phamaceutical 
capiule  with  heated  rosor  blade 
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acme"! 

lllCTtONiC^  ■•«€ 


4f/?2K23r  mnPORATION 


300  N.  lak*  A««n««,  Poiarfano  4,  Calif. 


Hl'OT  MVWON  AEROVOX  CORPOtUnON  WtLICOR  MVttlON  d 
OUMI.  M.T.  MW  RMPeM  MAM.**  CUVfflAND.  OWO 

I*  CMa4«:  AMOVOX  CAWM*  »»..  WMWi.^4r"MM»  ABBRtW  TM  MnW*  A*».  New  MtaMi,  Mm*, 
ftWMIt  4*  t.  4M  ».  NkM  TMk '  tf ,  N.  T.  a  CAMr '  AMOfMP.  m:  y .  • 


Eliminating  all  vacuum  tubos,  Acm«  R«gulat«d  Power 
Supplies  provide  extremely  dependable,  trouble-free, 

accurate,  most  economical  service  for  industrial  and 
laboratory  purposes.  Regulated  by  magnetic  amplifiers. 

Such  units  will  give  a  minimum  of  20,000  hours'  continuous 
service.  Available  in  variety  of  voltages  and  frequencies.  Typical: 

Here  shown  is  Type  S-730.  Input:  100-120  v.  AC;  380  to 
420  cps.  Output:  6000  v.  DC  d:  5%,  with  100  microampere 

load;  600  v.  DC  tap;  ripple  voltage  less  thefh  120  v. 
peak-to-peak  at  100  microampere  load.  Temperature 
Range:  Designed  to  operate  from  — 5S*C 
to  -t-85*  C,  and  at  —55*  C  at  50,000  ft.  altitude. 

Potted  Unit  which  elminates  altitude  problems  inherent  in  oil- 
filled  designs.  This  particular  unit  does  net  include  magnetic  amplifier. 


^  rUNCTION-riTTEO  TO  YOUR  NIIOS 
Sand  «t  yawf  pawa>  tupply  ra^wiramanlt.  Acma 
•ithar  hot  o  (londord  vnil  that  will  da,  ar  will  datifn  and  build 
a  *pa<ial  unit  far  yau.  Lilaralura  an  raeuatl. 


Placing  alaava  ovar  transistor.  Units 
ara  storad  in  loam  polystyrana  block 
batwaan  oparotlons 


down  over  the  base  of  the  a.ssem- 
bled  transistor.  Styrofoam  foam 
polystyrene  blocks  are  used  in  place 
of  trays  as  supports  for  the  trans¬ 
istors  before  and  after  this  opera¬ 
tion.  The  somewhat  flexible  tran¬ 
sistor  leads  are  easily  inserted  in 
this  block  for  holding  the  units  up¬ 
right  and  for  transporting  them. 

As  the  flnal  operation,  a  medicine 
dropper  is  used  to  fill  the  .sleeves  of 
the  transistors  with  Araldite  resin 


Using  madidna  dropi>ar  to  HU  aoeh 
Iranslalor  slaaTa  with  potting  railn 
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Potting  germanium  diodes  with  mixture 
oi  resin  and  lampblack,  kept  at  123  C 
with  OB  oil  bath  on  hot  plate  In  back¬ 
ground.  Beaker  In  foreground  merely 
serves  os  support  for  plastic  strip  hold¬ 
ing  diodes 


that  has  been  warmed  to  about  120 
C.  The  sleeve  acts  as  a  shell,  with¬ 
out  dissolving  or  fusing.  The  resin 
is  later  cured  in  an  oven  for  about 
24  hours  at  110  C. 

A  similar  procedure  is  used  for 
potting  special  uhf  germanium  di¬ 
odes  for  use  up  to  1,000  me  as  uhf 
mixers.  Coil  dope  is  used  here  to 
fasten  the  sleeve  to  the  glass  base, 
and  carbon  black  is  used  in  the 
resin.  The  diodes  rest  in  drilled 
holes  in  a  strip  of  sheet  plastic  for 
this  potting  operation. 


Whatever  the  design,  or  requirement 
. .  .  standard  and  special,  HHB  can 
provide  skill  and  facilities  to  make 
cable  assemblies  to  your  exact 
8|)ecifications. 


Or,  if  you  are  a  user  of  connectors  and 
components,  including  AN  Types, 

UK  Types,  Rack  and  Panel  Tyi:)es, 
and  special  items,  we  can  help  you 
with  your  requirements. 


Checking  Threaded  Holes 


A  new  HHB  catalog  is  available 
illustrating  many  of  these 
outstanding  products  of  HHB 
craftsmanship.  A  copy  will 
be  mailed  to  you  if  requested 
on  your  business  letterhead. 


H.  H.  BUGGIE 
And  Company 


Sales  Engineers  in  AH  Principal  Cities 


A  POWER-DRIVEN  thread  gage  speeds 
■  inspection  of  the  magnesium  cast- 
I  ings  that  make  up  the  chassis  of 
'  Raytheon’s  PRC-6  hand-held  f-m 
!  transmitter-receiver.  Each  one  of 
the  36  blind  precision-tapped  holes 


S«tup  for  chockfng  throadod  holoa  in 
magnMium  choMii  coxtinga 
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for  2-56  screws  and  studs  is  checked 
at  high  speed  on  this  machine.  This 
prdiminary  inspection  minimize.s 
cross  threading  or  jamming  and 
in.sures  that  each  screw  and  stud 
will  hold  its  share  of  tension. 

The  operator  holds  each  hole  in 
the  chassis  in  turn  against  the 
master  screw.  This  is  turned  rap¬ 
idly  into  the  hole  by  the  motor  until 
the  screw  strikes  bottom.  Rotation 
is  then  automatically  reversed  and 
the  screw  comes  out. 


Cable  Test  SeU 

Assembly  procedures  recom¬ 
mended  by  Amphenol  for  attaching 
power  plugs  to  multiple-conductor 
cables  involve  the  use  of  five  differ¬ 
ent  test  sets.  Two  are  u.sed  for 
checking  insulation  resistance  on 
different  types  of  cables,  two  for 
applying  high-voltage  breakdown 
tests  and  one  for  making  the  final 
electrical  inspection  to  detect  pos¬ 
sible  short-circuits. 

The  first  insulation  resistance 
checker  handles  one  cable  at  a  time, 
but  has  front-panel  fittings  for 
three  different  types  of  male  power 


Uaiag  insulation  rosistonco  tost  sot  di¬ 
rectly  for  checking  one  cable  at  a  time. 
Operator's  hand  is  on  sero-ad]ust  knob. 
Metal  strip  at  left  on  panel  preoents 
operator  from  moving  one  of  the  toggle 
switches  accidentolly 


DIGITaI  computers  .  .  .  DATA  HANDLING  SYSTEMS  MAGNETIC  STORAGE  SYSTEMS . 
INSTRUMENTS  .  .  ANALOG  MAGNETIC  RECORDING  SYSTEMS  .  COMPUTING  SERVICE 


MAGNETIC  DRUM  STORAGE  SYSTEMS 
for  Rapid-Access  Data  Storage 


THE  RELIABLE  ELECTRONIC  MEMORY 


The  Magnetic  Storage  Drum  has  proved  to  be  the  most  versatile 
rapid-access  electronic  memory  yet  developed.  ERA  pioneered 
the  development  of  these  systems.  Today,  you  can  select  from  the 
family  of  ERA  Magnetic  Storage  Drums,  a  model  with  character¬ 
istics  best  suited  to  your  requirements— without  the  necessity  of 
costly  special  development.  ERA  Magnetic  Drum  Memory  Systems 
provide  all  of  these  features: 

•  LARGE  STORAGE  CAPACITY  allows  a  recorded 
density  high  as  2200  binary  digits  per  square 
inch. 

•  HIGH  SPEED  of  associated  equipment  permits  stor¬ 
age  or  reading  of  data  at  rates  up  to  125,000 
digit-groups  per  second. 

•  CONTINUED  RE-USE  of  recording  surface — record¬ 
ing  heads  are  not  in  contact  with  drum  surface 
and  no  wear  occurs. 

•  NON-VOLATILE  STORAGE  means  stored  informa¬ 
tion  is  unaffected  in  the  event  of  power  failure. 


Send  us  your  requirement.  Write  on  your 
business  letterhead  to:  Engineering  Re¬ 
search  Associates  Division  of  Remington 
Rand  Inc.,  1902  West  Minnehaha  Avenue, 
St.  Paul  W4.  Minnesota. 
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G«f  These  Flexible  Shaft  Facts 

This  256’page  flexible  shaft  handbook,  contain- 
ing  full  facts  on  flexible  shaft  selection  and  appli¬ 
cation  tvill  be  sent  free  if  you  write  us  direct  on 
your  business  letterhead. 
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_  ing  costs,  advantages  that 

most  designers  gain  when  they  use  S.S.  White  flexible 
shafts  to  solve  their  remote  control  problems. 


THE  PROBLEM 


TO  PROVIDE  A  CONVENIENTLY  OPERATED  CONTROL 

The  designer  of  a  cabinet  type  oil  heater  had  to  pro* 
vide  a  manual  control  for  an  oil  and  air  metering  valve 
which  was  placed  at  the  bottom  of  the  unit.  He  wanted 
to  place  the  control  knob  on  the  front  of  the  heater 
where  it  coufd  be  easily  seen  and  operated.  To  do 
this  meant  bringing  the  control  linkage  around  a  90** 
turn.  To  solve  the  problem,  he  chose 

THE  LOW-COST  SOLUTION 

AN  S.S.WHiTI  REMOTE  CONTROL  FLEXIUE  SHAFT 

In  this  way  he  was  able  to 
connect  the  control  dial  to 
a  rod  running  to  the  valve 
with  a  single  part  which 
did  not  require  alignment 
and  could  be  installed  in  a 
minimum  amount  of  time. 

The  net  result  was  im* 


Method  of  lulnq  insulation  roslslanc* 
tost  sot  with  adaptor  (in  box  undor- 
noath)  for  chocking  Hoo  cablos  at  a 
time 

plugs  and  one  female  connector. 
The  test  set  is  essentially  a  high- 
range  ohmmeter  with  the  meter 
scale  calibrated  to  read  from  0  to 
5,000  megohms.  A  zero-adjust 
switch  on  the  right  side  of  the  panel 
is  readjusted  for  each  cable  to  com¬ 
pensate  for  drift  in  the  test  circuit. 
The  test  here  is  made  between  the 
outer  metal  housing  of  the  plug  and 
all  cable  leads  shorted  together; 
this  reveals  in  one  measurement  the 
lowest  leakage  resistance  value  be¬ 
tween  any  of  the  conductors  and 


TNRGCWllMaflNDUSTRIJLL  DIVISION 
PRNTAL  MPO»  CO.  DmdI.  E,  IOEatt40WiSt. 

NEW  YOIK  16,  N.  Y. 
WMfem  Diitricl  Offkc  •  Times  Building,  Long  Beach,  California 


High-voliag*  cobl*  br*akdown  ImM  Mt 
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ductor  toloctort.  Oporotor  ia  proosing 
rho  liny  proiocting  button  that  actuotoa 
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the  plug  housing.  Shorting  of  leads 
is  done  by  the  sockets  mounted  on 
the  front  panel  of  the  test  set. 

Another  type  of  insulation  resist¬ 
ance  set  uses  the  same  basic  ohm- 
meter  in  combination  with  an  adap¬ 
ter  for  checking  five  paralleled 
cables  simultaneously.  Sockets  for 
these  cables  are  mounted  on  the 
front  of  the  adapter  and  the  meas¬ 
urement  is  made  between  the  five 
paralleled  plug  housings  and  the 
five  sets  of  paralleled  conductors. 
A  special  cable,  fitting  into  the  male 
socket  on  the  test  set,  makes  con¬ 
nections  to  the  adapter.  A  log¬ 
arithmic  meter  scale  reading  from 
0.1  to  10,000  megohms  is  used  on 
this  test  set. 

Five  identical  cables  can  be 
checked  simultaneously  on  each  of 
the  high-voltage  breakdown  test 
sets.  Here  again,  standardized  test 
sets  are  employed  in  conjunction 
with  easily  interchangeable  adapter 
boxes,  each  of  which  accommodates 
a  different  type  of  cable  plug. 

The  first  type  of  high-voltage 
test  set  has  fourteen  tiny  buttons 
projecting  through  holes  in  its 
panel.  Each  button  actuates  a 
snap-action  switch  for  applying  the 
test  voltage  between  one  individual 
conductor  and  the  plug  housing. 
After  this,  the  operator  presses  dif¬ 
ferent  combinations  of  two  buttons 
at  a  time,  in  an  attempt  to  break 
down  the  cable  between  different 
pairs  of  conductors.  The  operator 
watches  the  meter  as  she  manipu¬ 
lates  the  switches ;  any  lowering  of 
the  meter  reading  indicates  a  defect 
in  the  cable.  The  operator  then  has 
to  pull  out  the  cable  plugs  one  at  a 


laprovad  version  of  hiqh-vollaqs  test 
sol.  having  ton  circuit-switching  buttons 
ond  hones  loss  floxibllitr 


H  has  b«en  ^ 

demonstrated  that  ' 
the  •  Atrbrasive  Un>t  will 
0  jobs  that  are  impossible  to 
accomplish  by  previously 
known  methods 
Mhat  IS  your 

h  problem’  A 


IT  MAKES  THE 
IMPOSSIBLE  JOBS 

...easy! 


THI 


INDUSTRIAL*VIIJeBJMSiK/”UNIT 


The  S.S.WHITE  Industrial  "Airbrasive”  Unit  provides  a  fast,  accu¬ 
rate  and  low-cost  way  to  handle  those  tough,  high  precision  jobs 
that  are  either  impossible  or  impraaical  to  do  by  conventional 
methods.  For  instance,  it  will: 

•  Cut  germanium  or  other  hard,  brittle  materials. 

•  Cut  and  shape  fragile  crystals. 

•  ’’Trim’'  surface  coatings  on  printed  circuits  without  harming 
the  base  material. 

•  Remove  oxidation  from  circuits  printed  by  the  copper  etch 
method. 

•  Produce  fine  matte  finishes  on  metal  and  glass. 

•  Cut  calibration  marks  on  precision  glassware. 

•  Do  light  deburring. 

•  Drill  thin  sections  of  glass  and  other  material. 

•  Cut  spiral  bands  on  deposited  carbon  resistors. 

The  secret  of  the  "Airbrasive"  Unit’s  amazing  precision  and  versa¬ 
tility  is  its  unique  principle  of  cutting  by  means  of  a  high  speed 
gas  propelled  stream  of  abrasive  particles.  The  stream,  which  is 
directed  at  the  work  through  a  tiny  orifice,  produces  a  cool,  shock¬ 
less  and  controllable  cutting  effect  which  can  be  held  to  extremely 
close  tolerances. 

We’ll  be  glad  to  conduct  tests  on  samples  of  any  material  or  parts 
you  have  and  advise  you  as  to  the  suitability  of  the  "Airbrasive” 
cutting  process  for  your  needs.  Write  today.  For  full  details... 

WHITt  /OK  BULIMTIN  5307.  It  providet  a  comprthensivt  OMt- 
Hue  of  the  many  uayt  in  which  the  Induttriul  ’’Airbrasive” 

Unit  cam  he  used.  Send  for  a  copy. 


D«fTJbL  MFC.CQ. 


D«p«.  EB  IOIatt40HiSt. 
NIW  YORK  16,  N.  Y. 


WESTERN  DISTRICT  OFFICE:  TimM  iaildiiit.  Loaf  RmcIi,  Calif. 
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Operator  matchaa  corracpondinq  paira 
of  conductora  with  thia  taat  aat  to  chack 
for  ahort-circuita  In  cablea  at  final  alac- 
trical  inapaction  atotion 


time  to  determine  which  one  is 
guilty,  since  the  high  voltage  is  ap¬ 
plied  to  corresponding  leads  of  all 
five  cables  simultaneously, 

A  more  modern  version  of  this 
test  set  employs  ten  conventional 
pushbuttons  of  the  doorbell  type, 
with  a  500-volt  full-scale  meter  and 
a  neon  lamp  above  the  meter  to 
provide  additional  visual  indica¬ 
tion.  A  batch  of  five  cables  can  be 
tested  in  about  two  minutes  with 
this  test  set,  including  the  time  for 
attaching  and  removing  the  five 
plugs. 

Even  though  cables  pass  the  in¬ 
sulation  resistance  and  breakdown 
tests,  they  can  still  have  shorts  be¬ 
tween  wires.  These  shorts  are  re¬ 
vealed  in  the  final  electrical  tests, 
using  a  test  set  that  checks  two 
cables  at  a  time.  The  cable  plugs 
are  attached  to  the  sockets  at  the 
front  of  the  test  set.  The  operator 
then  matches  corresponding  colors 
of  leads  at  the  other  ends  of  the 
cables  and  touches  the  strip  ends 
together  momentarily.  A  buzzer 
sounds  to  indicate  a  short. 

The  foregoing  procedure  is  ab¬ 
stracted  from  a  booklet,  “OK 
Methods”,  available  from  American 
Phenolic  Corp.,  Chicago  50,  Ill. 


Soldering  Flexible  Braid 

In  order  to  solder  a  highly  flex¬ 
ible  metal  conductor  to  the  moving 
armature  of  an  aircraft  relay  with¬ 
out  having  the  solder  creep  up  into 
the  braid  and  stiffen  it,  a  soldering 
technique  involving  the  use  of  a 
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Method  oi  utlnq  rMiitance-tolderlnq 
unit  to  heat  relay  armature  terminal  for 
critical  soiderinq  operation 


Wassco  450-watt  Glo-Melt  solder¬ 
ing  unit  was  developed  by  Phillips 
Control  Corp.,  San  Juan,  Puerto 
Rico. 

The  metal  braid  is  looped 
through  the  terminal  hole  in  the 
armature  and  then  crimpted  around 
the  opposite  side  of  this  terminal, 
so  that  the  end  of  the  braid  is  dis¬ 
tinctly  separate  from  the  point 
where  the  braid  enters  the  termi¬ 
nal. 

The  operator  next  holds  the 
armature  terminal  against  the  car¬ 
bon  electrodes  of  the  soldering  unit 
to  heat  it  up,  then  applies  0.020- 
inch  diameter  60/40  rosin-core 
solder  carefully  to  the  end  of  the 
braid.  This  gives  a  good  joint  with¬ 
out  impairing  the  flexibility  of  the 
connection  and  minimizes  breakage 
at  the  solder  joint. 

The  soldering  unit  uses  carbon 
electrodes  having  copper  shells. 
Strapping  on  the  front  panel  under 
the  electrodes  is  used  in  conjunc¬ 
tion  with  an  output  voltage  control 
on  the  front  panel  to  give  three 
different  electrode  voltage  ranges: 
0. 1-1.6  v;  1.8-4  v;  2.5-5.4  v. 

The  same  .setup  is  used  for  sold¬ 
ering  silver  contacts  to  the  relay 


A  basic  part  of  microwave  radio  links  is  carrier  equipment 
to  put  the  desired  number  of  voice  channels  into  one  wide 
frequency  band  for  transmission  between  distant  points. 
But  many  of  the  early  installations  of  microwave  systems 
depended  on  ‘’custom-built”  carrier  equipment — often  an 
expensive  modification  of  telephone  carrier  equipment 
designed  for  wire-line  transmission. 

For  nearly  a  decade  Lenkurt  has  been  filling  a  practical 
need  in  multi-channel  radio  systems  by  providing  carrier 
equipment  specifically  far  radia  and  designed  for  quantity 
manufacture.  Using  frequency  divisian  methods  to  assure 
maximum  system  versatility,  Lenkurt  radia  carrier  systems 
multiplex  from  4  to  72  voice  channels  for  transmission  over 
any  suitable  radio  equipment.  Each  carrier-derived  chan¬ 
nel  is  "tall  quality"  —  it  can  be  used  by  telephone  companies 
connected  to  the  nationwide  toll  network  os  well  as  in 
the  private  systems  of  railroads,  pipe  lines,  electric  utilities 
and  government  agencies. 

Radia  channelizing  equipment  by  Lenkurt,  leading  inde¬ 
pendent  manufacturer  of  telephone  carrier  systems,  is  used 
with  VHF  and  micrawave  equipment  af  most  major  radio 
manufacturers  in  bath  common  carrier  and 
private  communications  installations 
throughout  the  world. 


PUTTING  MANY  VOICES 
ON  ONE  TRANSMITTER 
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contact  blades,  except  that  here 
solder  preforms  are  used  in  place 
of  spooled  solder. 


Checking  Hole  Diameters 
in  Mica  Punchings 

Sampling  inspection  of  punched 
mica  spacers  for  vacuum  tubes  is 
facilitated  through  use  of  a  rack 
and  gear  arrangement  for  quickly 
raising  the  spindle  of  the  micro¬ 
meter.  The  operator  first  sets  the 
gage  to  zero  when  the  spindle  is 
resting  on  the  unpunched  surface, 
then  allows  the  precisely  tapered 
spindle  to  drop  into  the  hole  being 
gaged.  Readings  of  tolerance  limits 
are  expressed  in  terms  of  dial  read¬ 
ings  on  this  setup,  so  that  pieces 
outside  of  tolerance  are  detected 
directly. 

The  micrometer  gage  employed, 
made  by  B.  C.  Ames  Co.,  Waltham, 
Mass.,  serves  to  check  hole  sizes  to 
tenths  of  thousandths  of  an  inch 
when  used  in  this  manner  in  the 
Rio  Piedras,  Puerto  Rico  plant  of 
Sylvania  Electric  of  P.  R.  Inc.  The 
indicator  is  rigidly  attached  to  the 
upright  part  of  the  metal  fixture. 

Also  on  this  upright  part  is 
mounted  a  small  gear  and  a  slide 
j  for  a  corresponding  rack.  Turning 


IIU  Iff  Sangamo  HUMIDITITE*  Mica 
^^Capacitors  are  available  in  Quantity 

When  Sangamo  HUMIDITITE  Molded  Mica 
Capacitors  were  first  put  on  the  market,  the  great 
interest  shown  in  th^  remarkably  moisture  re- 
sistant  capacitors  far  exceeded  our  expectations. 
We  have  increased  our  manufacturing  facilities  and  our  production 
capacity  . . .  initial  demands  have  been  met . . .  and  we  can  now 
handle  quantity  orders  for  Humiditite  Micas  with  full  assurance 
that  delivery  requirements  will  be  met. 


Humiditite  is  the  very  effective  new  plastic  molding  compound,  devel¬ 
oped  by  Sangamo,  that  gives  Sangamo  Mica  Capacitors  moisture 
resistance  properties  far  superior  to  any  others  on  the  market. 
Sangamo  Humiditite  Micas,  under  the  standard  moisture  resistance 
testa  described  in  MIL-C-6A  (proposed)  Specification,  tested  in  excess 
of  50,000  megohms — more  than  600  times  the  specification  requirements. 
Humiditite  is  just  another  example  of  the  advanced 
engineering  that  enables  Sangamo  to  meet  the  existing 
and  future  needs  of  the  electronic  industry.  For  addi- 
tional  information  about  HUMIDITITE,  write  for 
Engineering  Bulletin  No.  TS-111. 


Operator  hors  is  rotating  knurled  knob 
clockwise  with  right  bond  to  lower  spin¬ 
dle,  ior  gaging  diameter  oi  center  hole 
in  mico  spacer 
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INSTANT  HEAT 


PINPOINT  ACCURACY! 


NOTHING  TO  HOLD 


BUT  AN  ELECTRODE 


PfNC;i 


a  knurled  knob  counterclockwise 
moves  the  rack  up,  thereby  raising 
the  spindle  for  shifting  the  mica  to 
a  new  hole  or  for  testing  the  next 
piece.  Rotating  the  knob  clock¬ 
wise  allows  the  spindle  to  drop  by 
gravity  for  gaging  a  hole.  The 
lowering  arm  clears  the  spindle  as 
soon  as  the  spindle  encounters  re¬ 
sistance,  hence  does  not  affect  the 
accuracy  of  readings. 


Comb  fur  Braided  Shield 

A  USEFUL  tool  for  combing  out  the 
braided  strands  of  shielded  cable, 
suggested  by  engineers  at  Navy 


•D*€CTiON0F  US£- 


.€rFEL  WIRE 
\  BRUSH 


WOOD  DOWEL  l‘ 


Tips  Screw  In  to  Fit  llw  Job 

DOUBLE  METALLIC 


SuqqMlwd  tool  ior  combing  motal  braid 
into  paralUI  strand* 


Yard  Norfolk,  is  easily  made  from 
a  strip  of  steel  wire  brush  taken 
from  a  file  brush.  This  brush  is 
wrapped  around  a  6-inch  length  of 
1-inch  wood  dowel,  then  glued  and 
tacked  in  position  as  shown  in  the 
diagram. 

The  steel  wire  strip  should  be 
wrapped  so  that  the  direction  of  the 
wire  ends  is  in  the  direction  of  the 
expected  use.  This  is  essential  so 
the  teeth  of  the  comb  will  dig  into 
and  pull  out  the  strands  on  the 
braided  shields,  in  preparation  for 
making  a  connection  to  the  braid. 


Pencil-Thin 


•  P—tr— U  CtrswHs  oad  Parts  •  TsrmlssU  ^ 

•  Aircraft  Caaasstars  a  Radi*  aod  TV  Chassis 

a  Pis  Tya*  Plafs  a  lastrsaisst* 

a  Wirs>t*-Wlr*  a  Priatcd  CIrcaH* 

Here  is  an  all-new  production  tool  expressly  designed  to  make  sinall  and 
miniature  soldering  simpler  and  surer  than  ever  before.  It  is  so  fast  that  some 
joints  can  now  be  soldered  in  less  than  I  second !  ...  so  much  lighter  and 
easier  to  handle  than  soldering  irons  or  guns  that  a  woman  can  use  it  all 
long  without  fatigue!  Check  this  unique  combination  of  features  against 
your  job  requirements: 

GETS  INTO  SMALL,  TIGHT  SPOTS  because  of  smaller  electrode  pencil. 

NO  HEAT  DAMAGE— instant  resistance  heating  makes  sound  joints  before  re¬ 
sistors,  condensers,  printed  circuits,  terminal  fibre,  etc.,  can  be  damaged. 
Pinpoints  the  heat ! 

NO  "COLD  ROW  JOINTS” — resistance  principle  rtquirtt  that  metal  be  heated 
before  the  solder  will  flow.  Tap  switch  adjust  heat  as  needed. 

SAPI — soldering  pencil  uses  harmless  (6v)  voltage  and  high  amperage  from 
separate  step-down  transformer. 

LESS  EIRE  HAZARD— electrodes  are  hot  only  when  in  use. 

LESS  REPlAaMENT  COST— only  low  cost  electrodes  to  buy. 


Heat  Treatment  for  Nylon 
Molded  Parts 

Dimensional  changes  subsequent 
to  the  molding  of  electronic  com¬ 
ponents  from  nylon  can  be  preven¬ 
ted  by  heat-treating  soon  after 
molding,  to  relieve  residual  stresses. 
The  process  involves  immersion  in 
a  heat-transfer  medium  at  350  F. 
A  suitaUe  medium  for  the  purpose 
is  Glycowax  S-932,  made  by  Glyco 
Products  Co.,  26  Court  St.,  Brook¬ 
lyn  2,  N.  Y.  This  is  available  in  con¬ 
venient  flake  form,  melts  at  about 
150  F,  and  has  the  required  high 


^  TIPS  POR  ^ 
r  EVERT  SMALL  JOS  V 
—2  liZM  of  doublo  esr- 
bon.  (ingla  carbon  wHb 
ground  clamp,  doublo  mo- 
tallic.  May  alio  SE  USED 
AS  SOLDERING  ISON 
k -two  tiaot  of  chlt*l  i 
fip  irons. 


IDEAL  INDUSTRIES,  Inc. 

1 0SS  Park  Avon**,  Sycaaiara,  llliiiai* 

Ploa**  tond  catalog  data  on  NEW  IDEAL  THERMO-TIP. 


COMPANY 


ZONE. ..  .STATE 
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smoke  point  of  about  500  F.  Stand¬ 
ard  immersion  time  is  30  minutes. 
Small  items  can  be  treated  in  wire 
baskets  fitted  with  lids  to  prevent 
the  nylon  parts  from  floating  to 
the  surface.  Where  wall  thickness 
is  under  J  inch,  ten  minutes  are 
adequate  for  immersion. 

After  immersion,  the  basket  is 
removed  and  allowed  to  drain.  The 
wax  gives  good  run-off  so  that  only 
a  very  thin  film  remains  on  the 
nylon  parts.  Parts  are  then  placed 
in  a  corrugated  cardboard  box 
away  from  a  draft  for  cooling. 

Although  removal  of  the  residual 
wax  is  usually  unnecessary,  it  can 
be  done  easily  by  placing  the  cool 
parts  in  the  ba.sket  again  and  im¬ 
mersing  for  one  minute  in  boiling 
water.  The  wax  then  floats  to  the 
surface  and  can  be  skimmed  or 
drawn  off. 


B  48  SCRIES— Small  telephone  p^pe  ^  R  83  SERIES— Available  with  A.C.  or 

ttl8y.,with  pin  hinge  construction.  •  D.C.  coils.  Contaa  ratings  up  to  30 

fjliilable  with  multiple  contact  ^  amperes  continuous,  150  amperes 

rings  up  to  six  pole  double-  S  inrush  with  single  pole  double- 

ow.  Capacities:  1  amp.,  3  amp.,  #  break  arrangement.  Multiple  con- 

5  amp.  Normally  supplied  lor  #  tact  springs  with  proportionately 

D.C.operation.  Hermetically  sealed  S  lower  ratings  also  available.  Size: 

or  open.  1-13/32x1-1/4x1-7/32  #  1-7/8x1-5/16x1-5/8  high, 

to  1-5/8  high.  • 

• 


Simple  ChaHHiH  Support 
for  Radar  Subasnembly 


Inspection  oi  ilniahod  unit  supported  in 
Binple  chassis  holder 


t  *4  SERIES— Hermetically  sealed 
small  telephone  type  relay  with  pin 
hinge  construaion  for  long  life. 
Available  in  D.C.  only  with  con¬ 
tact  springs  up  to  4  pole  double¬ 
throw.  In  1  amp.,  3  amp.,  or  5  amp. 
capacity.  Plug-in  or  solder  termi¬ 
nals.  Overall  size  1-5/8  x  1-1/32  x 
2-1/4  D. 


RB  45  SERIES— Similar  to  R  45  with 
the  exception  that  it  is  designed  to 
fit  the  hermetically  sealed  enclo¬ 
sure  shown.  Three  stud  mounting; 
solder  terminals.  Available  up  to 
4  pole  double-throw.  Widely  used 
in  aircraft  and  ground  communi¬ 
cation  equipment.  Size:  1-5/8  x  1- 
7/16x2-1/32  D. 


An  inexpensive  adjustable  chassis 
support  made  entirely  from  wood  is 
used  throughout  the  Coamo,  Puerto 
Rico  plant  of  the  Caribe  Aircraft 
Radio  Corp.  for  supporting  the 
chassis  of  a  military  radar  sub- 
assembly  during  assembly  of  parts, 
soldering  and  in.spection.  End  sup¬ 
ports  cut  from  j-inch  plywood  are 
nailed  to  wood  spreader  strips  to 
form  the  base,  and  similar  wood 
strips  form  the  frame  in  which  the 
chassis  is  placed. 

Preliminary  routing  of  frame 
strips  on  a  circular  saw  before  cut¬ 
ting  and  nailing  gives  a  recess  in 
which  the  chassis  rests  without 
dropping  through  the  frame.  Wood 


"Diamond  Qualify"  TIME  SWITCHES 

Automatic  Electric  also  produces  a  complete 
line  of  Time  Switches  and  Timers,  both  manu¬ 
al  and  automatic  reset.  Write  for  information. 


62  STATE  STREET'^^NKATO,  MINN 
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dowels  set  into  the  ends  of  the 
frames  serve  as  pivots.  A  bolt 
through  one  of  the  vertical  side 
supports  serves  to  lock  the  frame 
in  the  optimum  position  for  con¬ 
venient  work. 


Neck  Culler  and  SHcer 
Salvages  Piclure  Tubes 

A  SINGLE  combination  neck  cutting 
and  neck  splicing  machine  developed 
by  Kahle  Engineering  Co.  of  North 
Bergen,  N.  J.,  will  salvage  24-inch, 
27-inch,  30-inch,  33-inch  and  larger 
cathode-ray  picture  tubes  with  one 
handling  of  the  bulb.  Rejected 
tubes  can  then  be  easily  repaired 
and  returned  to  the  assembly  line. 

Neck  cutting  is  performed  by 
the  hot-chill  method,  producing  a 
clean,  square  cut.  The  cutoff  mech¬ 
anism  is  adjustable  up  and  down. 

Neck  splicing  incorporates  an 
upper  centering  chuck  which  auto¬ 
matically  lines  up  the  bulb  if  part 
of  the  neck  remains.  The  lower 
centering  chuck  moves  up  and  down 
as  required  for  splicing  on  a  new 
length  of  neck.  The  splicing  fires 
are  likewise  movable  up  and  down 
as  well  as  in  and  out  under  control 
of  a  foot  pedal.  A  special  hold-down 


rugged 


Under  all  conditions,  the  delicate  mechanisms  of 
Kollsman  products  must  function  with  accuracy  and 
rugged  dependability. 


^  AIRCRAFT  INSTRUMENTS  AND  CONTROLS 
^  OPTICAL  PARTS  AND  DEVICES 
W  MINIATURE  AC  MOTORS 
^  RADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 


Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal¬ 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


Macbin*  lor  putUaq  new  neck  on  re- 
iec  ed  picture  tubes  ranqlnq  up  to  33 
inch  In  site  and  even  larger 
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attachment  is  provided  for  use  when 
the  neck  is  gone  entirely. 

Gun  sealing  may  be  accomplished 
with  a  special  gun-mount  pin  avail¬ 
able  for  this  purpose  with  the 
machine. 


YES,  THIS  IS 

HEADQUARTERS 

FOR 

^  MAHNET  WIRE 

/WH/iT  IS  YOUR 
PROBLEM  ? 


Dipping  Capacitors  in  Wax 

A  SPIRAL  spring  fastened  to  a  con¬ 
ventional  flanged-pulley  drive  belt 
serves  as  the  conveyor  line  for  giv¬ 
ing  finished  paper  capacitors  their 
flnal  sealing  bath  in  molten  bees¬ 
wax,  in  one  production  setup  used 
at  Pyramid  Electric  Co.  Two  oper¬ 
ators  load  the  belt  by  pushing  ca¬ 
pacitor  leads  between  the  turns  of 
the  spring.  The  spring  is  fastened 
to  the  belt  approximately  every  four 
inches  with’ wood  screws  to  keep 
the  turns  sufficiently  tight  so  units 
do  not  fall  off  as  they  go  around  the 
bend  and  into  the  tank. 

Just  before  the  first  loading  posi¬ 
tion  is  an  automatic  unloader  re¬ 
sembling  the  claws  of  a  carpenter’s 
hammer.  This  pushes  the  leads  out 
from  between  the  turns  as  the 
spring  travels  through  the  slot,  al¬ 
lowing  the  waxed  units  to  drop  into 
a  carton  below. 

Another  type  of  machine  used  for 
the  same  purpose  in  this  plant  has 
solid  round  leather  belts  in  place  of 
springs.  Loading  is  done  by  bend¬ 
ing  one  lead  of  each  capacitor  in 
turn  around  the  leather  belt.  Un¬ 
loading  simply  involves  pulling  the 


Users  and  prospective  buyers  of  ^agnet  Wire  may  expect  from  Wheeler  a 

/ 

technical  service  that  gets  right  td  the  heart  of  their  problems  .  .  .  for  radio, 
electronics,  television  or  other  applications.  Since  1909,  we’ve  accumulated  a 
wealth  of  practical  experience  tha^  has  been  of  considerable  value  to  manu¬ 
facturers  in  these  fields.  \ 

From  our  initial  operation  of  drawing  electrolytic  copper  “rod”  down  to 
finished  wire  in  sizes  from  AWG  #22  to  #50  .  .  .  through  our  automatic 
Formvar  and  other  insulating  machines  .  .  .  high  speed  enameling  production 
lines  ...  or  textile  yarn  wire  covering  machines  ...  there’s  no  let-up  on 
testing  and  inspection  to  insure  top  quality  of  product. 

Wheeler  engineers  and  representatives  are  competent,  friendly  and  willing 
cooperators. 


'"•"‘orabo«‘  "“r  inquiry- 

tell*  Treferriui  ^ 
elude  detu 
of  course- 


MAGNET  WIRE 
COILS 

COMMUNICATIONS 

EQUIPMENT 

TRANSFORMERS 


Wox-dippiag  mocUae  using  coU  spring 
aitochsd  to  nibbsr  V-boll.  Opsroiors  «• 
loading  boll  by  pressing  on#  load  oi 
each  capacitor  bolwoon  turns  oi  tho 
spring.  Length  of  boll  is  sufficient  for 
wax  to  harden  before  units  are  knocked 
off  automatically 


MAKES  THESE  PRODUCTS  A 


THE  WHEELER  INSULATED  WIRE  COMPANY,  INC 

Oiviiien  o/  The  Sparry  Corp.  •  1 101  lAST  AURORA  ST.,  WATIRRURY  20,  CONN. 
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units  off  individually  or  in  handfuls. 
Though  equally  effective,  this  ma¬ 
chine  involves  placing  one  addi¬ 
tional  bend  in  leads  that  are  already 
badly  out  of  shape. 


MOLDED 


Clcnr-typ«  davic*  lot  romoTln«  dtppod 
copacttora  irom  coU  ■prIiiQ  os  tho  tpriiig 
moTM  from  right  to  loft  through  tho 
clowo 


HERMETICALLY  SEALED  OIL-EILLED 


Ktnvon 

Standard 
and  Special 
Transformers 

engineered  to 
your  requirements 


INQUIRIES  AND  SPECIFICATIONS 
RECEIVE  PROMPT  ATTENTION 


mv 


Lo<xthor4>oIt  convoyor  OTTongoiaoiil  for 
dipping  popor  copadloni  Into  booowox 
in  hootod  tomk  at  lowor  right 


Surge  Comparison  Tester 

Turns  ratios  and  other  character¬ 
istics  of  magnetic-amplifier  coils 
and  windings  of  rotating  machines 
are  checked  precisely  with  a 
cathode-ray  instrument  known  as 
the  Westinghouse  surge  comparison 
tester,  in  the  Paterson,  N.  J.,  plant 


TOROIDS 


Kewiyon  Trantformer  Co.,  Inc. 

840  Barry  S».,  Now  York  59 
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Want  more  kifennatioii?  Um  poet  cord  eo  lost  poge. 


2t7 


iris 


m  AVION 


INSTRUMENT  CORP 

Division  Af?if»rKf‘--  Cor  '  fountit.  '♦mpony 


299  Highway  No.  17  •  Paramus,  New  Jersey 


Wont  moro  mfomiotiow?  Use  post  cord  on  lost  pogt. 


AVION 


(continued) 


Chucking  winding*  with  surge  compari¬ 
son  tustur.  Simiior  setup  is  used  for 
magnetic  amplifiers 

of  Bogue  Electric  Mfg.  Co. 

One  method  of  use  involves  ap¬ 
plying  a  voltage  stress  between 
I  turns  of  a  coil,  between  phases,  be- 
!  tween  two  electrically  similar  wind- 
!  ings  or  between  a  winding  ayd 
ground.  The  windings  are  stressed 
I  by  the  application  of  a  repetitive 
,  surge  voltage  in  opposite  directions. 
If  a  short-circuit,  an  improper  con¬ 
nection,  a  reversed  coil  or  a 
ground  exists  in  one  half  of  the 
centertapped  winding  but  not  in 
the  other  half,  the  difference  in 
impedance  in  the  windings  causes 
two  different  traces  to  be  observed 
j  on  the  oscilloscope.  If  the  w’ind- 
!  ings  are  identical,  the  resulting 
I  traces  will  coincide. 

Tests  are  made  quickly  and 
easily  on  singe-phase  or  polyphase 
stator  or  rotor  windings  as  well 
as  on  coils  and  transformers. 

Cabinet  Inspection 

■  A  90-percent  reduction  in  the 
j  number  of  rejected  units  out  of 
television  cabinet  and  paint  shops 
I  followed  the  introduction  of  female 
inspectors  in  this  department  of 
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OTHIR  AVION  RRODIICTS 

AMliN*  A  Air  le««d  CMrtral  Unin  •  Uedreaic  Clilie«r>  •  iluctreuir  IwrurWrr 
»U«  Nr  wry  ty  w  »  Mluietw  Skre-lu  AmellArr  UuiH  »  Mluierur*  Sfriuiee  f  Weeriewfrr 

Ml  •  Pssntt  lueeiiM  *  ReeleweMu  iuliieieletwf  AwahRM  *niwlilli>  «  <iew(0*nrrelM» 


I  AwehArr  Smmlilln  «  <ieiie(0*nrrelM» 


FREQUENCY  CONVERTER-MODEL  400 


PRECISION  VOLTAGE  REGULATOR-MODEL  116 
400-CYCLE 


•  Regulation:  :t0.01  %  for  0  to  50  VA  load  variation 

±0.02%  for  0  to  100  VA  load  variation 
(When  output  set  to  center  of  ±10%  input 
voltage  variation) 

•  Developed  harmonics:  better  than  1  % 

•  Transient  time  constant:  better  than  0.01  seconds 


A  400-CrClf  POWER  SUPPLY 
BENCH  SIZE 


•  Plugs  into  60-cycle  line 

•  Delivers  100  volt-amperes 

•  Output  frequency  and 

amplitude  adjustable 
through  entire  AN-E-19 
Range:  380-420  cps 
105-130  voHs 


Frequency  Regulation:  Better  than  ±1  cps 
Voltage  Regulation:  Better  than  ±1% 
Harmonic  Distortion:  Total  better  than  3% 


faUepenUeirt  et 
pewsr  teeter 


I  PRODUCTION  fECHNIQUES 


The  small  size  (17"  long  x  1 1  Vi"  wide  x  9"  high),  power  output 
(1(X)  V-A),  and  low  cost  afford  the  convenience  of  using  one 
converter  for  each  bench  set-up.  Four  hundred  cycle  power 
handling  capacity  need  be  poid  for  only  as  required. 


Send  for  complete  data  on  these  Avion  products 


Low  harmonic  distortion  and 
low  transient  time  constant  re¬ 
sult  from  the  use  of  a  push-pull 
feedback  amplifier  in  the  out¬ 
put.  These  features,  together 
with  the  unusually  high  regu¬ 
lation,  suggest  the  superiority 
of  the  Model  1 16  as  compared  with 
ordinary  400-cycle  regulators. 


PRODUCTION  TECHNIQUES 


(coatimicd) 


National  Electronics  Mfg.  Co., 
makers  of  Natalie  Kalmus  tv  sets. 
The  women  proved  to  have  a  finer 
eye  for  the  detection  of  minute  flaws 
and  blemishes. 


Water  Test  for  (tables 

After  assembly  of  Amphenol 
power  plugs  on  the  ends  of  multi¬ 
ple-conductor  cables,  it  is  often 
essential  to  test  the  water-tight 
seal  by  actual  immersion. 

One  recommended  procedure  in¬ 
volves  submerging  the  connector 
along  with  the  length  of  cable 
in  a  trough  of  water.  The  open 
ends  of  the  cable  are  fastened  to  an 
air  fixture  that  permits  applying  30 
pounds  of  pressure.  Bubbles  emerg¬ 
ing  from  the  connector  or  cable 
under  water  reveal  the  location  of 
a  leak  that  must  be  eliminated. 

In  one  test  setup,  an  air  cylinder 
is  used  to  press  sponge  rubber 
strips  over  the  tops  of  the  cables, 
so  as  to  press  the  cables  tightly 
against  the  walls  of  the  metal 
grooves  in  which  they  have  been 
placed.  The  arrangement  is  such 
that  cables  project  into  an  airtight 
chamber  when  the  cylinder  is  down. 
Operation  of  the  hand  valve  that 
brings  the  cylinder  down  also 
.serves  to  admit  air  into  this  cham¬ 
ber,  from  which  it  is  forced  out  be¬ 
tween  the  conductors  of  the  cable. 
A  pressure  gage  is  attached  to  read 
the  pre.ssure  in  the  chamber;  a 


•  Wottog*— 1/8 

•  Lwigth  of  body — 9/32" 

•  Dkiniotor  of  body — S/64' 


•  lothtaiKO  Kongo  4  ohms — 250K  ohms 

•  Accuracy  ±.  1  */• 

•  Maximum  Rotod  VoHogo— 2S0 


These  are  the  key  specifications  of  "TINY"  the  No.  DC-1/8  De¬ 
posited  Carbon  Resistor  mode  only  by  Electro.  It  is  especially  adopted 
to  all  miniature  requirements  and  like  all  Electro  resistors,  offers  these 
advantages: 

STABILITYI  You  can  depend  on  Electro  Carbon-Coat  Resistors.  You 
get  maximum  stability  regardless  of  resistance  value  tolerance.  Order 
drl%,  ±5%  or  ±10%  — all  are  equally  stable. 

ECONOMYI  When  you  specify  stability,  accuracy  and  small  physical 
size.  Electro  Carbon-Coot  Resistors  are  your  most  economical  buy. 

Electro  Deposited  Carbon  Resistors  are  available  in  nine  sizes 
from  1/8  watt  to  2  watts;  in  resistance  ranges  from  2  ohms  to  50 
Megohms;  in  resistance  value  tolerances  of  ±1%,  ±2%,  ±5%, 
±10%;  in  hermetically  sealed  types  as  well  as  standard. 


For  complete  data  write  us  today. 


AHAIL  THIS  COUPON 
TODAYI 


carbo^-^coat 

masmM  ^YioBTOts  / 


Setup  for  using  tingle  cdr  cylinder  to 
chock  power  plugs  on  cablet  at  cdr 
pretturet  up  to  30  lb  per  tq  in.  while 
plugs  are  under  water 
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ELECTRA 

MFG.  COMPANY 

3S37  Modiien 

•  Koniet  City  1,  Me. 

ntate  tend  tullttin  E-4  ilvlnc  compItU  ipeci- 
ficstlofis  and  cliaraettrUtIct  of  Elactra  Cartton- 
Coat  Raalatort. 

NAMl . . . 

coanRAwr . . 

AOMfSS  . . 

c»nr  . 

..  STATt  . . . . 

1521  E,  Grand  Ave.,  El  Segundo,  Calif.  Phone:  ORegon  8  3778 
CHICAGO:  205  W  Wacker  Drive.  Phone:  Franklin  2-3  8  8  9 
NEW  YORK  12  W.  32nd.  St.  Phone;  C  h  i  c  k  er  i  n  g.  4 -00 1  G 
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(continued) 


S«tup  tuinq  two  air  cyUndor*  and 
lonqor  trough  ior  chocking  oubmorgod 
cable*  ior  air  leak* 


THE  INDUSItY 


typical  test  pressure  is  30  lb  per  sq 
in. 

In  another  setup,  used  for  testing 
six.  smaller  but  longer  cables  simul¬ 
taneously  for  leaks,  two  air  cylin¬ 
ders  are  arranged  to  act  on  opposite 
ends  of  the  same  trough.  Again, 
sponge  rubber  is  used  to  eliminate 
air  leaks  from  the  chamber. 


Inspecting  and  Vacuum* 
Cleaning  Punched  Mica  Parts 

Tiny  punched  mica  insulators  and 
spacers  for  subminiature  tubes  are 
automatically  fed  through  a 
vacuum-cleaning  arrangement  and 
spread  out  so  they  slide  down  a 
glossy  white  table  for  inspection,  in 
an  arrangement  recently  installed 
in  the  Rio  Piedras,  Puerto  Rico 
plant  of  Sylvania  Electric  of  P.  R. 
Inc. 

Boxes  of  punched  parts  coming 
from  the  punchpress  department 
are  dumped  into  the  bowl  of  a 
Syntron  Vibra-Flow  feeder,  the 
speed  of  which  is  controlled  with  a 
knob  on  an  associated  Syntron  elec¬ 
tric  controller.  The  feeder  produces 
a  steady  flow  of  punchings  down  a 
metal  slide  and  then  across  a  wire 
mesh  positioned  under  the  mouth  of 
a  vacuum-cleaner  pipe.  Loose  flakes 
of  mica  are  sucked  up  the  pipe  by 
the  vacuum,  and  small  particles 
drop  through  the  screen. 

Complete  punched  parts  travel 


Wont  mon  informotioal  Utt  post  corR  ea  lost  pog*. 
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(continued) 


down  the  screen  onto  a  smooth 
white  slide  mounted  on  a  Peeco 
vibrator  feeder.  An  operator 
watches  the  parts  as  they  slide 
down,  and  with  her  fingers  pushes 
off  any  that  are  incomplete  or 
otherwise  defective.  The  cleaning 
screen  is  attached  to  the  vibrating 
in.spection  table  to  provide  vibra¬ 
tion  needed  to  make  the  parts  slide 
down  the  screen  at  the  slight  angle 
employed.  The  vacuum  source  for 
cleaning  is  an  ordinary  I^ewyt 
vacuum  cleaner. 


Arraagamcnt  us*d  ior  cleaning  and  in¬ 
specting  tiny  punched  mica  parts. 
Vacuum  cleaner  under  bench  is  con¬ 
nected  to  ilared  metol  outlet  over 
*  screen  with  thin  metol  tubing 


Fabricating  Technique 
for  Foil-Clad  l-aminates 

Fabrication  of  the  metal-clad 
plastic  sheets  employed  in  printed 
or  etched  circuits  can  generally 
be  done  with  the  same  machinery 
and  methods  used  for  plastic  sheets 
without  foil.  Shearing  and  sawing 
offer  no  additional  complications. 
With  progressive  piercing  and 
blanking  dies,  special  care  must  be 
taken  in  die  design,  so  that  the 
stripper  plate  will  prevent  any  lift¬ 
ing  of  the  foil  as  punches  are  with¬ 
drawn. 

When  drilling  a  foil-clad  lami¬ 
nate,  drills  should  be  sharpened 
with  a  negative  rake  similar  to  that 
used  when  drilling  aluminum.  This 
rake  prevents  the  drill  from  catch¬ 
ing  the  foil  and  lifting  it  away  from 
the  laminate  when  holes  are  drilled 
through  a  narrow  line  of  metal  or 
at  the  termination  of  a  line. 

The  toughest  production  problem 
is  rapid  punching  in  exact  register 


ALL  TYPES 
AVAILABLE 
FOR  IMMEDIATE 
SHIPMENT 
INCLUDING 
UHF  TYPES 
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SOt 


a  three-speed  phonomotor 


Production  tichniques  (continued) 

with  the  etched  pattern.  No  general 
solution  exists,  however,  since  each 
,  printed  circuit  is  of  a  different  size 
I  and  shape.  The  method  of  handling 
will  depend  on  the  type  of  tools 
;  required,  the  length  of  the  strip 
’  and  a  number  of  other  factors,  ac- 
i  cording  to  Norman  A.  Skow,  di- 
!  rector  of  research  for  Synthane 
i  Corp. 


designed  for 

HIGH-FIDELITY  REPRODUCTION... 


General  Industries 

MODEL  DSS  (d-pole)  PHONOMOTOR 


Here’s  a  three*speed  phonomotor  that  was  designed 
expressly  to  meet  the  requirements  of  high*fidelity  re¬ 
production.  From  its  dependable,  heavy-duty  4-pole 
motor  to  its  unique  step-shaft  speed  change  mechanism, 
this  new  GI  Model  DSS  Phonomotor  represents  the 
ultimate  in  phonomotor  engineering,  design  and  con¬ 
struction. 

Specifications,  quantity  price  quotations  on  this  or  its 
companion,  the  new  Model  SS,  with  2-f>ole  motor,  will 
be  furnished  promptly  upon  request. 


THE  GENERAL  INDUSTRIES  CO. 

DEPARTMENT  MA  •  ELYRIA,  OHIO 


I  Winding  Primary  Coil  for 
Soldering  Gun 

A  CAREFULLY  PLANNED  combination 
of  split  bobbins,  preformed  insulat¬ 
ing  sheets  and  a  modified  winding 
:  machine  serve  to  produce  primary 
windings  for  soldering  guns  at  a 
high  production  rate  despite  the 
i  irregular  shape  of  the  coil,  in  the 
Bayamon,  Puerto  Rico  plant  of 
Weller  Mfg.  Co. 

After  unloading  a  finished  coil 
by  taking  apart  the  bobbin,  the 
parts  of  the  bobbin  are  put  to¬ 
gether  again  and  locked  with  a 
thumb  screw,  after  which  pre¬ 
formed  fiber  insulating  sheets  are 
slipped  under  holding  tabs  on  the 


Stoii  of  primary  winding  on  bobbin 
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Electronic  Embedment  techniques,  as  you  may  have  dis¬ 
covered,  have  distinct  advantages — «md  hidd«i  pitCsdls.  Emmon 
&  Cuming  know-how  can  show  you  how  to  build-in  the  specific 
qualities  you  need  with  one  of  its  standard  resins  —  or  a  plastic 
specially  formulated  for  your  particular  use. 

Stycast  resins  are  simple  to  use.  They  are  manufactured  for 
but  one  purpose:  To  make  superior  electrical  embedments. 


End  oi  primorf  winding.  Winding  mo- 
chin*  is  mod*  by  Unircrsol  Winding 
Co.  Oporotor  has  {usi  finUhsd  putting 
spoghsttl  on  ends  oi  leads 


Stroast  40  A  dear,  transparent,  casting 
rem  used  for  preliminary  embedments  of 
electronic  circuits  or  components,  and  i 
permanent  castings  where  visual  inspee-  i 
tion  is  required.  Temperature  range:  I 
-10‘C  to  -|-160*C.  CoU  ossmMy  used  in  | 
high  speed  phoiooraphie  tquippuni  oper-  1 
ating  at  tt,000  foU».  ' 


bobbin.  Preforming  is  done  before¬ 
hand  by  dipping  punched  fiber 
sheets  in  water,  then  forming  to 
shape  in  a  press  having  heated  dies. 

After  the  bobbin  has  been  placed 
on  the  arbor  of  the  winding  ma¬ 
chine,  a  few  turns  of  insulated  wire 
are  wrapped  around  the  bobbin  to 
serve  as  the  low-voltage  winding 
for  energizing  the  spotlights  of  the 
soldering  gun.  An  insulating  sheet 
is  wrapped  over  this  and  fastened 
with  Scotch  tape,  after  which  the 
large  primary  winding  is  started 
and  run.  While  one  coil  is  being 
wound,  the  operator  is  unloading, 
reassembling  and  preparing  the 
other  bobbin  for  the  next  winding. 


Sfocatt  1030  CM  A  tough,  black, 
rubbery  material  with  high  impact 
strength  for  embedments  used  over  a 
temperature  range  from  —  90*C.  to 
•fl70*C.  MonopoU  tramformtr  at  left 
Haled  in  Stpeaet  lOSO  CM. 


Stycast  4030  CM  A  black,  opaque, 
quick-curing  material,  well  adapted  to 
production  applications.  Temperature 
ranm:  -65*C.  to  -f200*C.  G-E  Binary 
Sealer:  entire  eireuit  potted  in  Stycast 
jMO  CM  for  staMisation  and  hsrmsiie 

Stycast  5050  CM  Combines  good  low  and 
high  temperature  characteristics  with  exculent  adhesion 
and  high  insulation  qiuUtiss.  Glass  tkermistsr  sealed  f« 
aluminum  housing  to  withstand  underwater  pressure  I 

of  SOO  psi.  U 


Mercury-Contact  Unit  Checks 
Coil  Continuity 

A  SIMPLE  continuity  tester  speeds 
checking  of  stators  for  B-50  air¬ 
craft  tachometers  at  Bogue  Elec¬ 
tric  Mfg.  Co.  The  jig  is  made  from 
two  transparent  plastic  blocks, 
hollowed  out  for  a  neon  indicating 
lamp  and  associated  connections. 
Test  leads  go  to  two  countersunk 
half-inch  holes  about  I  inch  deep 
in  the  top  surface.  The  holes  are 
filled  with  mercury.  An  extension 
cord  bringing  in  the  test  voltage 
enters  the  block  from  the  rear 
through  a  tight-fitting  hole.  Use  of 
mercury  contacts  eliminates  the 
need  for  removing  the  insulating 
coating  from  fine  wires  to  make 
quality  tests  in  between  production 
operations. 

The  operator  merely  grips  the 
leads  of  a  coil  by  their  insulation 


Stycast  35  Polystyrene  castfaig 
resin  with  eaceUant  eieetrical 
qualitieo.  Dielectric  constant  2.6; 
oissipation  factor  below  0.0009 
from  60  to  lOU  cycles.  WeU 
adapted  to  this  Waseguids  Plug 
ana  to  many  RF  appli^ions. 


S^oast  TP  A  material  which  combines  excellent 
deetrical  and  physical  qualities  over  a  wide  temperature 
range:  —  66*C.  to  18S*C.  Dielectric  constant  2.6;  diasi- 
pauon  factor  bdow  0.0^  from  60  to  10>*  cydas. 

Write  for  data  on  Stycast  Reaina  and  brochure 
recent  applications.  Let’s  discuns  your  problem. 


Wa«t  m«r«  i*ferm*tlo*?'  Uft  pett  card  e«  Imt  page. 
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Help  for  DESIGNERS  who  con  use  these 
properties  of  POLYPENCO®  TEFLON* 


Holding  loads  of  ototor  In  morcury 
pools  of  continuity  tootor  for  coils  of 
tachomotors  and  miniaturo  a-c  and  d-e 
motors  ond  qonorotors 

and  inserts  them  in  the  mercury 
pools  while  watching  the  neon  lamp 
inside  the  transparent  plastic  jig. 
Use  of  the  mercury  contacts  with 
a  completely  enclosed  housing  of 
plastic  also  permits  safe  testing  at 


To  any  man  wanting  to  gain  tho  full  bonofits  of 
Teflon,  Polymer  offers  this  complete  service  . . . 

.Technical  Help  in  Applicatien:  Polymer 
controlled  quality  Teflon  is  the  result  of 
Polymer  Corporation's  early  pioneering  in 
the  field  of  extruded  specialty  industrial  plas¬ 
tics.  At  your  request,  Polymer  engineers  will 
work  with  you  on  the  newest  ideas  and  tech¬ 
niques  to  apply  and  fabricate  POLYPENCO 
Teflon  easily,  economically 

O  Dependable  delivery  of  shapes  and  parts 
to  meet  your  specifications:  Polymer  offers 
complete  stocks  of  POLYPENCO  Teflon  rod, 
tape,  tubing  and  slab.  In  addition,  you  can 
also  get  quick  delivery- of  controlled  quality 
Teflon  parts  fabricatmd  to  your  individual 
specifications. 


Excellent  Stability 

e 

Water  Repellent 

e 

Chemically  Inert 

e 

Excellent  Electrical 
Insulcrtion  Properties  at 
High  Temperatures  and 
High  Frequencies 

e 

Low  Dielectric  Loss 

e  , 

Low  Temperature 
Impact  Strength 


For  the  kind  of  “shirt  sleeve"  help  that  goes  right  to  work  in  helping 
you  apply  and  use  POLYPENCO  Teflon,  take  this  step  now:  Drop 
us  a  line  on  your  company  letterhead  for  full  details.  No  obligation, 
of  course.  ' 


Aak  ior  thmf  quick  /ocf« 
on  r«//oa  —  how  it  ig 
appiiod  and  prieog  on 
ghapoB  oYaltablo. 


high  voltages  when  necessary.  The 
tester  can  also  be  used  in  con¬ 
junction  with  a  vacuum-tube  volt¬ 
meter  for  checking  turns  by  the 
comparison  method. 


CoiMiistalling  Tool 

Insertion  of  a  Tinnerman  Speed 
Nut  coil  support  in  chassis  slots  is 
facilitated  through  use  of  a  special 
pushing  tool.  The  operator  places  a 
clip  in  the  recesses  of  the  tool,  uses 
the  tool  to  insert  the  clip  in  its  in- 


POLYPENCO"  TEFLON 


nylon  and  toffonVand  oth«r  industrial  non-matailicf 
/  sfocJr  shapms,  finished  parts 

alto  availablo  to  your  tpotificationt 

Th*  POLYMER  CORPORATION  of  Panna.  •  Raiding,  Panna. 

In  Canada:  C-H  Enginoaring  Company  •  Montreal  •  Toronto 

traXmiiaHi  of  Ik*  Dw  fanl  Company 


Method  of  Initalling  coil-mounting  clipi 
in  choMia  of  GE  dip-eoldered  televUion 
receiver.  Mounted  clip  can  be  Men  fust 
obove  head  of  tool 


Wont  mar*  iafarxMtiea?  Um  M*t  cord  e«  hot  peg*. 
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iervice 


bimpson 
Hicago  44 


Appearance  oi  mounted  colls.  Note  use 
oi  coptWe  speed  nuts  and  seli-topplnq 
screws  ior  fastening  insulated  side  plate 
to  chassis 


tended  holes  in  the  chassis,  then 
pushes  {?ently  on  the  handle  of  the 
tool  to  lock  the  clip  in  position. 

In  a  subsequent  operation,  the 
fiber  coil  forms  are  easily  pushed 
over  the  mounted  clips  to  complete 
the  coil  assembly  operation. 


Testing  Plug*In  Capacitors 

Dual-section  plug-in  electrolytic 
capacitors  having  octal  bases  are 
quickly  tested  for  leakage  with  a 
setup  devised  by  Pyramid  engi¬ 
neers.  The  operator  places  each 
unit  in  turn  between  two  horizontal 
rods  on  a  jig  and  rotates  the  unit 
until  the  aligning  key  drops  into  the 
socket  mounted  at  the  rear  of  the 
jig.  She  then  pushes  in  the  unit 


PoreNTiOKtereR 


Visit  us  at  Booth  1004,  Western  Electronic  Show — San  Francisco 
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(continued) 


Precision  Pof*iitiem«fer  Noise  Tester 


Details  of  copocitor-testinq  iig 


and  glances  up  at  the  meters  to  note 
the  speed  at  which  the  needle  drops. 
If  the  unit  is  excessively  leaky,  the 
pointer  stays  upscale  as  an  indica¬ 
tion  of  high  leakage  current. 

A  somewhat  similar  .setup  is  used 
at  another  position  for  checking 
capacitance. 


Centering  Relay  Contacts 

To  OBTAIN  PRECISE  centering  of 
moving-armature  contacts  between 
the  two  sets  of  fixed  contacts  on 
aircraft  relays,  gaging  and  contact¬ 
spinning  operations  are  combined 
ingeniously  in  the  San  Juan,  Puerto 
Rico,  plant  of  Phillips  Control 
Corp. 

The  relay  is  assembled  complete¬ 
ly,  including  the  moving  armature. 
The  two  gaps  for  each  of  the  three 
pairs  of  fixed  contacts  are  next 
measured  with  a  square  rod-type 
step  gage  and  each  reading  noted. 
This  gives  gap  spacings  in  steps  of 
0.002  inch  per  gage. 

Next,  the  three-blade  armature 
for  this  relay  is  taken  out  and 
placed  on  a  modified  Delta  drill 
press  having  in  its  chuck  a  spin¬ 
ning  tool.  A  Starrett  dial  indicator 
is  mounted  alongside  the  drill  press 


DMigftMl  a»  a  production  and  laboratory  tost  inttrumont  by  tbo  Tochnology 
Inttrvmont  Corporation  for  quaiity  control  in  tbo  manufoctwro  of  thoir  procitlon  potonti- 
omolort,  tbo  Typo  394-A  Ponogomotor  it  now  avollablo  for  tweb  utot  at: 

1.  Incoming  intpoction  of  tinglo  or  multi-turn  potontiomotort. 


2.  To  ottablitb  noito-porformonco  critoria  for  procition  potontiomotort  in 
torvo,  control,  or  inttrumontation  applicationt. 


3.  For  laboratory  invottigationt  and/or  quality  control  in  tinglo  or  multi- 
turn  potontiomotor  manufacturing. 

Working  to  a  doflnllion^  of  noito  covering,  in  port,  tbo  voltogot  crootod  by  tbo 
oquivolont,  trontiont  contact  noito  rotittonco  oppooring  botwoon  tbo  wipor  ond  rotiitanco 
olomont  of  a  procition  potontiomotor,  tho  394-A  Fonogomotor  monitors  tbit  contact  ro- 
tittonco,  providing  an  oudiblo  and  viiuol  indication  whon  a  protcribod  throthold  lovol  it 
oxcoodod. 


SPECIFICATIONS 


Rongoi  Equivolont  Noito  Rotittonco* — throthold  lovol  odjuttablo  from  10  to  5000 
ohmt.  Lowor  lovolt  con  bo  tot  up  by  moont  of  occottory  ampliflort. 

Wipor  Exciting  Curront:  Conttont  1  milliomporo.  Othor  voluot  con  bo  tot  up  by 
moont  of  occottory  curront  tourcot. 

Typo  Indicotioni  Audiblo  tono  ond  a  noon  light,  ottontiolly  indopondont  of  tpood 
of  oporotion  of  total  rotittonco,  and  rotittonco  function  of  potontiomotor. 

Writ*  for  spocificotions  ond  further  dotails  in 
#  Laboratory  Report  No.  6 


Using  olop  gaga  to  moaaura  contact 
gop  in  edreroit  rolay 


SS3  Main  Sfrtef,  Aefon,  Mastackutem,  Ttlapkonc:  Acton  600 


— O  ^\A/VWvVsA - O 

^  1 

TYPE  394A 

'  )t 

ponogoweter 

^  . 

t ' CONSTANT  CUPPSNT 
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RaducUig  thlcknMs  oi  moTiaq  contact, 
altor  romoTlng  annaturo  tomporarlly 
(rom  rolay,  by  applying  proMuro  with 
■pinning  tool  while  watching  roaulting 
chong*  in  thicknMs  on  dial  Indicator 

in  such  a  way  that  it  reads  changes 
in  contact  thickness.  From  the 
readings  of  the  step  gage  the  op¬ 
erator  knows  how  much  each  con¬ 
tact  must  be  flattened  by  spinning 
so  that  the  sums  of  the  two  gaps 
will  be  the  same  for  each  armature.  1 
He  then  brings  down  the  drill  press  j 
lever  until  the  dial  indicates  that  ! 
the  desired  change  in  contact  thick-  , 
ness  has  been  obtained,  for  each  j 

contact  in  turn.  ! 

1 

The  spinning  tool  is  a  metal  roll 
mounted  horizontally,  with  the  di¬ 
ameter  of  the  roll  reducing  gradu¬ 
ally  from  the  ends  to  the  center  so 
that  no  flat  spots  will  develop  as 
the  shaft  of  this  roll  is  rotated  in 
a  horizontal  plane  by  the  drill  press. 


PartH  Mounted  on  Prints  i 
Aid  TV  Inspectors  | 

Final  inspection  of  each  dip-  I 
soldered  television  chassis  is  expe¬ 
dited  in  the  Syracuse  plant  of  Gen¬ 
eral  Electric  Co.  by  placing  in  front  | 
of  each  inspector  a  mounted  parts 
layout  print  on  which  have  been 
placed  all  of  the  parts  that  are  her  j 
responsibility. 

To  prepare  the  sample  board, 
small  holes  are  drilled  in  it  at  the 
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Visit  us  at  Booth  1004,  Wcstorn  Electronic  Show — Son  Francisco. 


^  ^Impedance 

\Ptfiductance 
^Capacitance  ^ 
Ulesistance 
dissipation 


Factor  (D) 

V$torage 

Coefficient  (Q) 

diot  Impedance 


The  type  310A  Z-Angle  Meter  meoturet  impedance  directly  in  polar  coordinolet 
at  on  impedance  magnitude  in  ohmt  and  phote  angle  in  degreeti  Z 
Impedance  Rangei  .5  to  100,000  ohmt,  covered  by  o  tingle  dial  and  a  (our 
potilion  range  twitch. 

Accuracy:  ±  1  % 

Frequency  Range:  30  eyelet  to  20  kc.  for  impedoncet  below  3000  ohmt,  meoiure- 
menlt  can  be  made  up  la  40  kc.  For  frequenciet  from  100  kc.  to  2  me.,  write  for 
tpecifleoliont  for  the  type  3I1A-RF  Z-Angle  Meter. 

Phote  Angle  Range:  0*  to  90*  Direct  rending  on  panel  meter.  Meter  it  alto 
Calibrated  in  D  and  O. 

Phate  Angle  Accuracy:  Within  2*  of  meter  indication. 

Internal  Otcillalor:  60  eyelet  and  400  eyelet.  Terminalt  ore  provided  for  on  exiernol, 
variable  frequency  lignal  generator  for  meoturementt  at  other  frequenciet. 

In  the  field,  the  laboratory,  the  production  tetl  floor  or  the  clott  room,  the 
extreme  accuracy  and  the  timplicily  of  operation  hot  proved  the  type  3I0A  Z-Angle 
AAeler  to  be  a  tuperb  and  relioble  inttrument. 

Write  now  for  more  detailed  information. 


INGINEIRING  REPRESENTATIVES 

Chicago,  III.  —  uptown  R-II4I  Arnprior,  Ont.,  Can.  —  Arnprior  400 

Cleveland.  Ohio  —  PRotpect  1-6171  Hollywood,  Cal.  —  HOIlywood  9-6305 

Waltham.  Mast.  —  WAItham  5-6900  Dallas,  Texas  —  Dixon  99IS 
Boonton,  N.  J.  —  Boonton  8-3097  Roseland,  New  Jersey  —  Caldwell  6-4545 
Dayton,  Ohio  —  MichiKan-S721  Wyncote,  Pa.  —  Ogontx  8805 

Silver  Spring,  Md.  —  Sligo  7-550 


533  Main  Street  ■  Acton,  Mottochutettt  *  Tel.  ACten  3-7711 


Want  mere  information?  Use  post  card  on  last  page. 
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YOU 

CAN 

ALWAYS 

RELY 


EDISON 

COMPONENTS 


Inspection  position  on  chain-conToyor 
assembly  line,  showlnq  method  oi 
mounting  layout  print.  All  parts  and 
leads  assigned  to  this  operator  hare 
been  mounted  on  this  print  in  their 
correct  positions 


THiKMAL  TIME  DELAY  RELAYS 

Cathode  and  filament  prelection  *  Gyre  Erection  *  Pre¬ 
vent  surge*  and  false  starts  in  sensitive  auxiliary 
equipment  *  Miscellaneous  circuit  switching 

SPfCIPfCATIONS 
Stmndmrd  Octal  Bata 
Delays ...  2  seconds  to  )  minutes 
Heater  . . .  )  wstts  nominsl,  continuous  operation 
Voltages;  6.3.  26.3  and  117 
CentocH  ...  6  amps  maximum,  3  amps  to  430  volts 
a.c.  or  d.c. 

Vibrotien  ...  1/16"  amplitude  at  33  cps.  30g  shock. 
Ambient . . .  —60  to  -|-83*C  Seated  Height .  .  .  3V4  max. 

Miniatura  7 -Pin  Bast 
Oaiays ...  3  seconds  to  73  seconds 
Heater ...  2.3  watts  nominal,  continuous  operation 
Voltages;  6.3  and  27.3 

Centocts  ...  2.3  amps  max.  1  amp  at  123  volts  d.c. 
Vibrotien  . . .  1/16~  amplitude  at  33  cps.  30g  shock. 
Ambient . . .  —60  to  -f  83*C  Seated  Height . .  .  2V^  max. 


for  Electronic 
and 

Communications  Equipment 
Because  of: 

HIRMITICAL  SIAIINO  id  rigid 
glass. 

TAMPIR'PROOP  subility  that  de¬ 
fies  dme  and  abuse. 

ACCURACY.  Patented  feature 
permiu  calibration  afttr  sealing. 


exact  po.sitions  corresponding  to 
the  chassis  terminal  pins  for  the 
parts  and  leads  to  be  inspected. 
These  parts  and  leads  are  then  in¬ 
serted  in  the  holes,  and  the  project¬ 
ing  ends  are  bent  over  on  the  back¬ 
side  for  anchoring.  Two  wood 
blocks  with  grooves  sawed  at  an 
angle  support  the  sample  board  on 
the  shelf  over  the  operator  at  the 
most  convenient  position  for  quick 
reference. 


SEAIMD 

THERMOSTATS 

AmbUnt  protaclion  far 
froquancy  standards  *  Fro- 
cisian  haot  control  for  aloe- 
tronic  laboratory  instru- 
mants  *  Ovorhoot  dotoc- 
lion  and  firo  alarm 


Assembling  Germanium 
Diodes 


Heavy  duty— type  D8 
Max.  tamp. .  . .  320*C 
Max.  watt*  ...  1 000 
Max.  amps. . . .  8.0  d.c. 

Calibrsrtion  taluronc*  . . .  ±2.3*C 
Ungth,  2^4";  4m.,  9/16"  (tpprox.) 


Precision  control— type  SI 
Max.  tump. . . .  t90*C 
aiox.  watts ...  130 
Max.  amps ....  1.0 

Control  diflerentixl  xt  V4  amp  =  0.1  *F 
lungth,  2 Vi";  dip.,  Vi"  (approx.) 


Write  for  free  bulletins  and  application  data  to, 


clltamM  CdiMiu 

INCORPORATED 

Instrument  Division 

DIPT.  S4.  WBT  ORANGE.  NEW  JERSEY 


Woldiag  catwhisksr  to  gormanium 
diode 


Induction  soldering  is  employed 
for  mounting  a  0.045-inch  square 
pellet  of  germanium  on  the  flat¬ 
tened  cathode  electrode  of  a  uhf 
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srermanium  diode,  in  pilot-plant 
operation  by  Tung-Sol  Electric  Inc. 
in  Bloomfield,  N.  J. 

The  work  coil  employed  with  the 
induction  heating  generator  for 
this  purpose  is  a  copper  strip  hav¬ 
ing  a  sawed  slit  near  one  edge 
rather  than  down  the  center.  This 
slit  terminates  in  a  round  hole  that 
almost  touches  the  outer  edge.  A 
quartz  disc  set  into  this  hole  serves 
as  a  miniature  table  on  which  is 
placed  the  material  to  be  heated 
for  soldering. 

After  tinning  and  fluxing  the 
flattened  cathode  electrode,  the 
operator  rests  it  on  the  quartz  disc, 
then  uses  tweezers  to  place  the 
germanium  pellet  on  this  flattened 
head.  The  foot-operated  switch  of 
the  generator  is  now  pressed  to 
initiate  the  heating  cycle  'that 
solders  the  germanium  in  place. 

The  delicate  operation  of  con¬ 
necting  the  catwhisker  point  to  the 
other  side  of  the  germanium  pellet 
is  done  on  a  small  welder,  after  first 
welding  the  whisker  to  the  other 
lead  of  the  diode.  This  operation  is 
done  without  the  aid  of  holding 
fixtures. 


Inductton  soldarlnq  Mlnp  for  mounting 
■quaro  polUl  of  qormonium  on  flat- 
tanod  cothod*  load  of  dioda.  Oparotor 
raaU  calhoda  tab  on  quarti  disc  placad 
in  cantar  of  half-turn  work  coil  cut  out 
of  coppar  shaat 


Glue-Kepelliiig  Coati^i; 

In  automatic  machines  using  glue  | 
or  other  adhesives.  Teflon-coated 
rolls  and  fingers  greatly  reduce 
stoppages  due  to  clogging  of  the 
machine  with  glue  buildup,  and 
.simplify  the  job  of  keeping  the 
machine  clean. 


NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 

Control.  Testing  and  Measuring  Equipment  Described  and 
Illustrated  >  .  .  Recent  Tubes  and  Components  Are  Covered  .  .  . 
Forty-Nine  Trade  Bulletins  Reviewed 


TUBULAR  CAPACITOR 

is  all-piastic  type 


Condenser  Products  Co.,  7517 
North  Clark  St.,  Chicago,  Ill.,  now 
has  available  an  all-plastic  tubular 
capacitor  for  commercial  radio  and 
tv  filter  and  bypass  use.  The  capac¬ 
itor  has  a  Dapite  plastic  case.  Mylar 
dielectric  good  to  125C  and  epoxy 
re.sin  seal.  Insulation  resistance  is 
100,000  megohms  minimum.  These 
capacitors  are  available  in  case 
sizes  from  i  in.  x  1  in.  to  1  in.  x  3 
in.  Ratings  run  from  0.001  to  1.0 
•  (if  in  400,  600  and  1,500  v  d-c 
ranges. 


TRANSISTOR  TESTER 
measures  current  gain 


Polyphase  Instrument  Co.,  705 
Haverford  Rd.,  Bryn  Mawr,  Pa. 
Model  TA-1  transistor  analyzer 
measures  the  emitter-to-collector 
current  gain  of  both  N-type  and 
P-type  point  contact  transistors  and 


the  base-to-collector  current  gain  of 
pnp  and  npn-type  transistors 
directly  on  a  panel  meter.  When 
used  with  an  oscilloscope  it  will 
produce  curves  of  emitter-to-col¬ 
lector  current  gain  against  emitter 
current  and  base-to-collector  cur¬ 
rent  gain  against  base  current.  Con¬ 
stant  collector  voltage  is  obtained 
from  a  regulated  power  supply,  the 
output  of  which  is  available  for 
external  use. 


TAPE  RECORDER 

built  for  airborne  use 


North  American  Aviation,  Inc., 
12214  Lakewood  Blvd.,  Downey, 
Calif.,  has  designed  an  airborne 
tape  recorder,  the  size  of  a  portable 
typewriter,  for  carrying  the  log  of 
a  complete  trip.  The  18-lb  unit, 
composed  of  miniature  electronic 
parts,  was  originally  designed  for 
guidance  mechanisms  of  Air  Force 
missiles  to  report  on  altitude,  speed 
and  general  conduct  of  the  vehicle 
in  flight.  Called  NADAR  (North 
American  Data  Airborne  Record¬ 
er),  the  unit  has  a  1,200-ft  mag¬ 
netic  tape  locked  in  a  sealed  crash- 
and  fire-proof  case.  The  tape  can 
record  important  information  dur¬ 
ing  a  flight  as  long  as  10  hours,  and 
can  be  run  for  another  10  hours 


OTHER  DEPARTMENTS  j 

I  featured  in  this  issue:  | 
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.  .268 
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,.350 
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..389 

Backtalk  . 
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nonstop  with  the  previous  informa¬ 
tion  being  “wiped  off”  as  the  new 
information  is  recorded.  Over  600 
hours  running  time  can  be  racked 
VP  on  the  recorder  before  it  needs 
a  service  check.  The  tape  will  log 
conversation  in  the  cockpit,  com¬ 
munications  from  the  ground,  data 
on  pressure,  altitude,  time  elapse, 
vertical  acceleration,  air  speed 
and  direction. 


D-C  SUPPLY 

gives  wide-range  voltage 

Sorensen  &  Co.,  Inc.,  375  Fairfield 
Ave.,  Stamford,  Conn.  Model  SR2 
Nobatron-Ranger  converts  nominal 
115  V  a-c  line  to  regulated  d-c  of  100 
to  300  V  at  1  to  10  amperes.  Output 
regulation  accuracy  is  ±0.25  per¬ 
cent  at  any  voltage  setting;  ripple 
is  1-percent  rms  maximum.  It  is 
expected  that  the  instrument  will  be 
particularly  valuable  to  designers 
working  on  computers  or  in  elec- 
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with  this  New  Sylvania 
Integral  Eyelet  Socket 

You  11  spet'cl  up  radio  and  television  set  assembly 
and  pare  down  costs  with  this  new  Sylvania  socket! 

The  eyelets  are  actually  formed  into  the  saddle.  Just 
2  simple  operations  and  these  sockets  are  firmly  se¬ 
cured  to  the  chassis.  You  save  rivet  wsts,  .save  time, 
and  get  a  sturdy,  durable,  top-quality  job. 

Made  with  3  types  of  bases 

These  new  Sylvania  sockets  are  now  available  with 
7-pin,  octal,  or  9-pin  bases.  Insulators  are  either 
general-purpose  or  low-loss  phenolic. 

For  prices  and  full  information  about  this  latest 
Sylvania  quality  part,  write  today  to:  Sylvania  Elec¬ 
tric  Products  Inc.,  Dept.  3A-1008  1740  Broadway, 
New  York  19,  N.  Y. 


mVAfilA 


W 


RADIO  •  LIGHTING 
ELECTRONICS  •  TELEVISION 

In  Canada:  Sylvania  Eloctrk  (Canada)  Lid.,  Univariity 
Tower  Bldg.,  St.  Calliarina  St.,  AAontreol,  P.  Q. 
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tronic,  nucleonic  and  related  fieldn, 
aince  it  provides  wide-ran(;e  voltage 
at  comparatively  heavy  current. 
Meters  and  controls  are  conven¬ 
iently  arranged  on  a  compact  panel. 
The  instrument  is  self-contained, 
easily  rolled  or  transported  from 
one  location  to  another,  and  con¬ 
nects  into  any  standard  a-c  outlet. 


H-V  POWER  SUPPLY 
is  continuously  variable 

The  Spellman  Television  Co., 
Inc.,  3029  Webster  Ave.,  Fronx, 
N.  Y.,  has  developed  a  new  h-v 
power  supply  unit.  Model  LAB-40, 
which  features  a  continuously  vari¬ 
able  regulated  26  to  40-kv  d-c  power 
supply,  has  a  4  to  6-kv  focus  tap  for 
use  with  flying  spot  kinescope  re¬ 
cording  tubes  and  the  like.  The 
unit  has  regulations  of  0.6  percent 
at  1  ma,  and  is  available  either  with 
locking  controls  or  a  standard  knob. 
The  model  is  19  in.  wide,  121  in. 
high  and  15  in.  deep. 


TINY  RESISTOR 
is  rated  at  0.10  w 

The  Daven  Co.,  191  Central  Ave., 
Newark,  N.  J.,  has  a  new  subminia¬ 
ture  resistor,  type  1106,  (A  in.  di¬ 
ameter  X  A  in.  long),  to  meet  the 
miniaturization  program  of  the 
Armed  Forces,  aircraft  and  elec¬ 


tronic  industries.  Maximum  re¬ 
sistance,  wound  with  Evenohm, 
Karma,  or  equivalent  is  100,000 
ohms.  It  is  rated  at  0.10  w.  Other 
resistance  wires  with  different 
temperature  coefficients  are  avail¬ 
able  with  a  lesser  maximum  resist¬ 
ance  per  spool.  This  resistor  is 
specially  impregnated  against  con¬ 
ditions  of  extreme  humidity.  Toler¬ 
ances  are  available  to  ±  0.05  per¬ 
cent.  Regular  wire  or  Tensolite 
leads  can  be  furnished. 


WIRE  STRIPPER 

is  a  tiny  wheel-type 

Rush  Wire  Stripper  Division,  The 
Eraser  Co.,  Inc.,  1068  S.  Clinton 
St.,  Syracuse  4,  N.  Y.  Model  R-1 
midget  wheel-type  wire  stripper  is 
specially  designed  for  efficient  high- 
production  stripping  of  film  insula¬ 
tion  from  very  fine  magnet  wires. 
A  built-in  space-regulating  screw 
limits  minimum  spacing  between 
wheels — prevents  breaking  wires  or 
reducing  their  diameter.  A  built- 
in  pressure  regulator  allows  the 
wheels  to  separate  as  the  wires 
enter  and  brings  them  back  to  the 
fixed  .setting  for  complete  stripping. 


AIRCRAFT  RELAYS 
are  supersensitive  units 

Potter  and  Brumfield,  Princeton, 
Ind.  A  new  group  of  precision-built 


supersensitive  relays,  designated  as 
the  SS  series,  and  operating  on  10 
mw  or  less  with  lO-C  vibration  re¬ 
sistance,  has  been  developed  for 
aircraft  equipment.  These  relays 
are  available  in  open  (Hi  in.  x  lA 
in.  X  Hi  in.  high)  and  hermetically 
sealed  (li  in.  x  li  in.  x  2^  in. 
high)  types.  Both  types  are 
equipped  with  1  form  C  (spdt)  pure 
silver  contact  combinations  rated 
at  2  amperes,  28  v,  d-c,  or  115  v  a-c, 
noninductive  load.  The  balanced 
armature,  set  on  needle-point  bear¬ 
ings,  is  virtually  friction-free  in  its 
movement.  The  beryllium  copper 
torsion  spring  maintains"  stable  per¬ 
formance  over  a  wide  operating 
temperature  range.  The  relays  are 
equipped  with  series-connected 
coils,  available  up  to  60,000  ohms 
and  maximum  sensitivity  of  1  to 
2  mw. 


TRANSISTORS 

available  in  two  types 

Westinghouse  Electric  Corp., 
Box  284,  Elmira,  N.  Y.  Two  transis¬ 
tors,  types  WX-3347  and  WX-4813, 
for  developmental  use  in  amplifier, 
oscillator  and  switching  circuits, 
are  available  in  sample  lots.  Both 
types  are  provided  with  leads  for 
wired-in  installation.  The  WX-3347 
is  a  point-contact  type  transistor. 
Typical  operating  characteristics 
when  used  as  a  grounded-base  am¬ 
plifier  under  small  signal  conditions 
are:  collector  current,  2  to  3  ma; 
power  gain,  18  db;  and  cut  off  fre¬ 
quency,  2  me.  The  WX-4813  is  a 
pnp  junction-type  transistor.  When 
used  as  an  amplifier  with  grounded 
emitter  and  base  input,  typical 
operating  characteristics  are:  col- 
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On  3  Cycles  to  20  Megacycles 
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LA-239  C 

Oscilloscope 


DATA 


1.  WIdar  Bandwidth!  Complex 
waves  from  5  Cycles  to  15  Megacycles. 
Sine  waves  from  3  Cycles  to  20  Mega¬ 
cycles. 


2.  Extendad  Swaep  Frequanciaet 

Linear  from  10  Cycles  to  20  Megacycles 
internally  synchronized.  Triggered 
sweep,  from  single  random  impulses  to 
irregular  pulse-intervals  up  to  os  high  as 
6  Megacycles. 


3.  Square  Wave  Response  i  Rise 
time  0.042  Microseconds;  only  5% 
droop  on  Oat-topped  pulses  as  long  as 
30,000  Microseconds  duration. 


5.  Higher  Signal  Sensitivity t  Maximum 
sensitivity  without  Probe:  10.4  millivolts.  With 
Probe:  100  millivolts.  (Maximum  signals,  125 
V.  Peak  and  450  V.  Peak  respectively.) 


6.  Timing  Markers i  Interval  Markers  of 
0.2;  1;  5;  20;  lOp;  500;  or  2,000  Microseconds 
may  be  superimposed  on  the  trace  for  the 
accurate  measurement  of  the  time  base. 


7.  Voltage  Calibration:  Signal  amplitude 
is  compared  against  a  1,000  cycle  square 
wave  (generated  internally)  the  amplitude  of 
which  is  controlled  by  a  step-and-slide  at 
tenuator  calibrated  in  peak  volts.  (A  jack  is 
provided  to  deliver  40V  Peak  for  use  in 
calibrating  other  instruments.) 


8.  Sweep  Delay:  Any  portion  of  the  sweep 
longer  than  a  10  Microsecond  section  may  be 
expanded  by  10:1  for  detai'ed  study  of  that 
portion  of  the  signal. 


9.  Power  Source:  110  to  130  V  AC;  from 
50  to  1,000  cycles.  295  Watts.  (Fused  at  4 
Amperes.) 


10.  Dimeneionc:  In  Bench  Cabinet:  19V^  in. 
Wide;  in.  High;  16%  in.  Deep.  In  Rack 
Mounting  (With  cabinet  removed  to  fit  stand 
ord  relay  rack):  19V^  in.  Wide;  14  in.  High. 


4.  Greater  Stability :  Electronically  regu 
lated  power  supplies  throughout  to  maintain 
accuracy  and  constant  operation  under  varying 
line  conditions  or  line  surges.  You  con  display 
surges  on  the  line  from  which  Model  LA-239C 
Is  being  powered  without  distortion  of  the 
trace  I 


THE  LAVOIE  MODEL  LA>239C  has  been  designed  to  surpass 
the  high  performance  of  the  TS-239A/UP,  which  has  been  the 
standard  test  oscilloscope  for  the  Armed  Services  since  its 
introduction.  Model  LA-239C  is  the  result  of  a  long  period  of 
research  and  development  which  has  included  the  study  of 
new  tubes,  new  circuits,  and  new  techniques.  Rugged  design 
has  been  combined  with  functional  simplicity  to  produce  an 
instrument  as  attractive  as  it  is  efficient. 

To  create  a  circuit  that  will  produce  a  certain  complex 
wave  form,  or  study  transients  and  pulse  phenomena,  no 
better  precision  instnunent  is  available  today. 


Lavoie  Laboratories  take  pride  in  offering  this  precision 
oscilloscope  as  the  combination  of  engineering  perfection 


and  manufacturing  skill. 


M0R6ANVILLE,  NEW  JERSEY 
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lector  current,  1  to  2  ma;  and  power 
Grain,  30  db. 


YOU  MIGHT  BE  AMAZED  J 
AT  WHAT  YOU  CAN  DO  “ 
WITH 

SIGMA  SENSITIVE  RELAYS 


NULL  METER 
is  phase  sensitive 

The  Industrial  Ti-:st  Equipment 
Co.,  55  E.  nth  St.,  New  York, 
N.  Y.,  has  introduced  the  Phazor 
null  meter,  model  lOOA.  The  in¬ 
strument  permits  phase  sensitive 
null  detection  and  effectively  elim¬ 
inates  noise  and  harmonic  compo¬ 
nents.  It  is  extremely  useful  for 
bridge,  potentiometer  and  other 
null-type  circuits.  It  also  finds  wide 
application  in  synchro  zeroing,  in¬ 
cremental  impedance  detection  and 
phasing  of  transformer  devices. 
The  unit  features  a  sensitivity  of  6 
mv  off-scale  deflection;  a  frequency 
range  of  30  to  10,000  cps;  and  an 
input  impedance  of  2.5  megohms 
shunted  by  15  [xaf.  Power  input  is 
105  or  125  V,  60  cps,  25  w. 


Automatic  is  an 

eleciroineclianical  device  which  does  everything  that  the  old-fashioned  human 
imillllldid  except  demand  a  tip.  Sigma  is  crowing  about  the  five  Sigma  Type  6 
magnetic  latching  memory  relays  wliich,  together  with  a  trifling  few  hundreii 
pounds  of  machinery,  make  this  all  possible.  The  combination  does  everything 
for  you  except  improve  your^lp,  and  the  MBWi^^f^kes  in  the  dough 
as  never  before,  since  the  machine  is  not  subject  to  strikes,  hangover  or  bad 
temper.  Even  the  displaced  are  better  off  because  they  are  now  forced 

into  decision  —  either  go  on  relief  or  get  a  Job. 


CEUSOREP  tke  fr*¥^ mt^u/trttrrr  *f  the  rftviee  wt  skenitt h 

detcriiitrp  it  either  4  timid  ttui  •r  /eth.t  4  Semite  humer 

hee40te  he  wouidnt  4(ae  ef  (hit  type  4/ reftrenee  tt/kii  mride 
4nd  /if.  8f  the  time  tkit  W4t  rreer  ri  01,  it  w4t  /•»  htc 
it  do  imtfthmf  e nc^t  yerint'  it  4*  thee, 

try  ft  ««  fhidmp 


POTENTIOMETERS 

for  industrial  control 


Ward  Leonard  Electric  Co.,  Mt. 
Vernon,  N.  Y.,  has  developed  the 
Bulletin  68  plunger  potentiometers 
designed  for  industrial  electronic 
control  applications  such  as  con¬ 
stant  cutting  speed  machine  tool 


SIGMA  INSTRUMENTS,  INC. 

St  PEARL  ST.,  SO.  BRAINTREE,  BOSTIIN  85,  MASS. 
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drives,  .winder  drives  and  proces.s- 
ing  machinery  a.s  well  as  numerous 
“dancer  roll”  systems.  The  vitreous 
enameled  resi.stance  element  and  the 
precious  metal  sliding  contact  are 
protected  by  an  oil-tight  enclosure 
with  external  mounting  holes.  The 
operating  plunger,  with  its  roller- 
type  cam  follower,  requires  only 
1-in.  linear  movement  for  complete 
traverse  of  the  10,000-ohm  potenti¬ 
ometer.  The  unit  measures  only  81 
in.  wide  x  41  in.  deep  x  11  in.  high 
over  plunger  roller. 


29  FRAME  MOTOR 

with  centrifugal  switch 

Induction  Motors  Corp.,  55-17 
37th  Ave.,  Woodside  77,  N.  Y.,  an¬ 
nounces  that  its  29  Frame  Motor 
can  now  be  supplied  with  a  special 
centrifugal  switch  for  u.se  in  control 
applications  in  electronic  equip¬ 
ment.  At  pre.sent  this  .switch  is 
being  used  successfully  at  ambient 
120C  on  a  fan  motor  in  electronic 
equipment  in  the  event  the  fan  be¬ 
comes  inoperative,  thus  avoiding 
damage  to  expensive  components. 
The  switch  is  designed  in  a  special 
manner  so  that  no  wear  occurs  in 
actuating  components,  thus  making 
for  millions  of  trouble-free  opera¬ 
tions. 


TYPE  756- 

Fairchild’s  latest  single-turn 

PRECISION  POTENTIOMETER 

5im  you  all  these  advantages. . . 


1  Extremely  low  noise  level  and  longer  life  with  sustained  high  ac- 
"  curacy  result  from  improved  windings  and  wij)er  design.  These 

improvements  also  permit  higher  rotational  speeds  with  minimum  of  wear. 

2  Higher  resolution  (0.05%  at  2,0(K)  turns)  and  close  functional 
•  tolerances  (linear  ±0.2.5%;  non-linear  0.35%  with  3:1  slope  ra¬ 
tio  in  high  resistance  ranges)  give  higher  point-to-point  tracking  qualities. 

^  Standard  electrical  functional  angle  is  320  deg.  nominal  with  ORV 
^  tolerance  of  ±5%  in  resistance  range  from  8(K)  to  40,000  ohms. 
Electrical  functional  angle  of  3.50  deg.  nominal  with  ORV  tolerance  of  ±.3% 
in  resistanc-e  ranges  of  ^  to  45,(K)0  ohms  can  be  supplied  on  special  order. 

gl  Greater  flexibility— For  non-linear  functions  as  many  as  13  taps 
can  be  provided  by  adding  extra  terminal  l)oards. 

^  All  the  desirable  qualities  of  the  well-known  Type  746  unit,  includ- 

^  ing  easy  and  more  ac-curate  phasing,  ganging  up  to  20  units  on  a 

single  shaft,  all-metal  precision-machined  housing  and  shaft,  low  torque,  etc,, 
are  included  in  tl>c  Type  7.56. 

Full  information  al>out  the  entire  line  of  Fairchild  Precision  PotentiomettT.s, 
including  specifications  of  the  Type  7.56  unit  and  how  we  can  help  solve 
your  potentiometer  problems,  is  available  for  the  asking.  Write  to  PoU’ii- 
tionwter  Divisum,  Fairchild  Camera  and  Instrument  Corjwration,  Park  Ave- 
nu-},  Hicksvillc,  Long  island.  New  York,  Department  140-S9Al. 


H-V  POWER  SUPPLY 
has  variety  of  uses 

Thr  Spellman  Television  Co., 
Inc.,  3029  Web.ster  Ave.,  Bronx, 
N.  Y.  Model  PN-60  high-voltage 
power  supply  is  ideal  for  electro¬ 
static  paint  spraying,  capacitor 
charging  and  testing,  as  well  as 
many  other  uses.  Its  reversible 
polarity  r-f  d-c  power  supply  is  con¬ 
tinuously  variable  from  0  kv  to  60 
kv.  Polarity  changes  are  made  on 
the  front  panel.  Current  output  is 


PRECISION  POTENTIOMETERS 
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1  ma  at  60  kv.  The  overall  dimen¬ 
sions  of  the  unit  are  22i  in.  x  21 
in.  X  15  in. 


UGHTS 

for 


.HO  iNtPtOVtO 


RECTIFIER 

is  three-phase  type 

Thk  Electronic  Rectifier  Co., 
Roche.ster,  N.  Y.,  has  announced  a 
new,  3-phase,  26-ampere  rectifier, 
housed  in  a  square  cabinet  about 
22  in.  wide  and  high,  and  approxi¬ 
mately  8  in.  deep.  On  its  face  are 
ammeter,  voltmeter  and  switch. 
Ventilation  is  through  louvres  in 
the  top.  It  is  pierced  for  wall 
mounting  in  case  shelf  or  floor 
mounting  is  not  desired.  It  can  be 
used  to  operate  d-c  motors,  mag¬ 
netic  chucks,  magnetic  separators 
and  the  like.  It  can  also  be  operated 
as  a  battery  charger. 


A  great  aid  to  your  miniaturintion  program 

^  MOUNT  IN  15/32''  HOLE  ^ 
H  ALL  LENS  COLORS  m 


Easy  lamp  replacement 
with  any  midget  flanged 
base  lamp  types 

Complete  blackout 
or  semi-blackout 
dimmer  types 


MECHANICAL 
OIMMEI 

No.  1M93M21 

THESE  ASSEMBLIES  LOGICALLY  REPLACE 
LAAAPS  NO.  319,  320,  and  321 


NONDIMMINfi 

No  8-1930421 


AIR  FORCE  and  BUREAU  of  AERONAUTICS 
MIL-L-7806  DRAWING  MS-2S010 

DIALCO  No.  TTSt  (Rod  filtor-bUck  top) 

...  or.  No.  TT-SIA,  comploto  with  No.  327  Lamp 

ALSO  MADE  \  .1 1  //. 

with  other  filter  colors  ^ 

and  with  light-emitting  // 

top  (for  indication)  li— -tJ 


TRANSMISSION  LINE 

for  uhf  performance 

Plastoid  Corp.,  42-61  24th  St., 
Long  Island  City  1,  N.  Y.,  has  an¬ 
nounced  the  Synkote  Ultratube,  a 
new  tubular  twin-lead  for  uhf,  so 
designed  that  attenuation  is  negli¬ 
gible  under  all  weather  conditions. 
The  new  transmission  line  has  the 
leads  spaced  several  millimeters 
within  the  tube,  equidistant  from 
the  outer  insulation.  Consequently, 
the  magnetic  field  between  them  is 
unaffected  by  any  moisture  or  salt 
that  may  condense  on  the  outer  cov¬ 
ering,  and  signal  strength  is  main- 


AU  OF  THE  ASSEMBLIES  ILlUSTtATH) 
ACCOMMOOAn  LAAAFS  NOS.  327,  S2t,  320,  and  331. 

ANY  ASSEMBLY  AVAHABU  COMPLETE  WITH  LAMP 

SAMPLES  ON  lEQIEST-NO  CIAI6E 


ForemoU  Manufacturtr  of  Pilot  Lighu 
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tained  at  a  maximum  all  the  way 
down  the  line.  Ultratube  ia  recom¬ 
mended  not  only  for  uhf  but  for 
peak  transmission  vhf  sifrnals  in 
stormy  weather,  in  fringe  areas, 
and  in  seacoast  areas  where  mois¬ 
ture  and  salt  spray  are  factors. 


MAGNETIZER 

charges  permanent  magnets 

Leo  Klein-Electronics,  2404  S.  La 
Brea  Ave.,  Los  Angeles  16,  Calif. 
Model  LG  16  electronic  magnetizer 
provides  an  efficient,  inexpen.sive 
means  for  charging  permanent 
magnets.  Used  with  simple  coils 


ANOTHER  EXAMPLE  Q?~i PIONEERING... 


Th<  S-12  B  RMSCOPE  is  a  rack  mounted, 
JANizad  version  of  the  famous  WATERMAN 
S-11-A  POCKETSCOPE,  with  the  addition  of  a 
trifiersd  sweep  and  a  spedai  caNbratbif  circuit 
for  rapid  frequency  comparisons.  The  entire  oscH- 
ioscope  is  buiit  to  occupy  but  seven  inches  when 
mounted  in  a  standard  relay  rack.  The  verticai 
and  horizontal  amplifiers  are  identical,  havini 
sensHivltias  of  0.05  Volt  rms/inch  and  fraquMcy 
responses  which  are  flat  within  —2  db  from  DC 
to  200  KC.  These  features  permit  observation  of 


low  frequency  phenomena  without  undesirabia 
trace  bounce.  The  sweep  rate  Is  continuously  vari- 
ablo  from  S  cydes  to  50  KC  in  either  the  triuered 
or  repetitive  mode  with  synchronizathm  polartty 
optional.  The  return  trace  is  blanked.  Because 
provisions  are  made  for  applylnf  input  signals 
from  the  rear,  as  well  as  the  frent,  the  S-12-B  is 
the  ideal  combination,  systems  moniter  and 
trouUs  shootini  osdNoscope.  Investigate  the 
multiple  applications  of  this  instrument  as  an 
integral  part  of  your  “rack  mounted"  proiects. 


New  London  Instrument  Co., 

P.  O.  Box  189,  New  London,  Conn.,  , 
announces  model  lOOC  f-m  signal 
generator  with  a  single  tuning 
range  that  covers  25  to  216  me.  The  1 
instrument  is  ideally  fitted  for  test¬ 
ing  the  bandwidth,  alignment  and 
sensitivity  of  f-m  receivers.  Utiliz¬ 
ing  a  novel,  single-stage  r-f  circuit 
that  contains  no  reactance  tube,  the 
lOOC  minimizes  drift  and  reduces 
distortion,  a-m  and  hum.  Since  it 
is  designed  on  fundamentals,  spur¬ 
ious  outputs  which  might  result 
from  mixing  and  multiplication  are 
eliminated.  Accuracy  is  below  0.1 

(JLV. 


SIGNAL  GENERATOR 

uses  no  reactance  tube 


WATERMAN  PRODUCTS  CO.,  INC. 


PHILADELPHIA  25,  PA. 

CAUIADDUSS,  fOKtrSCOfe 


WATERMAN  PRODUaS  INaUDE 

»-4-A  SAR  PUttlfCOPt^ 

S-S-A  LAB  fUlSISCOPB  ° 

S-ll-A  INIHflTlUAl  POCKlTICOPB»  | 
S-14-A  HWH  OAM  POCKlTdCOPB 
l-M-B  WIDIBAND  POCKITBCOPB 
S-IS-^  TWIN  TUBS  POaCBTBCOPB 

A^BAYONi^  Cwlwdw 
A««»<liWMl  iuwIpiMRt 
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consisting  of  a  few  turns  of  wire 
wound  to  suit  the  shape  of  the  piece 
to  be  magnetized,  the  LG16  is  cap¬ 
able  of  charging  magnets  up  to  4 
cu  in.  in  volume.  Magnets  contained 
in  p-m  motors  and  phono  cartridges, 
ion  traps  and  meters  are  easily 
charged  often  after  assembly  in  the 
end  product.  It  operates  from 
standard  110-120  v,  50-60  cycle 
power  outlet. 


PROBLEM:  ULTRA  MINIATURIZATION 


Design 

and  mass  produce  an  extremely  miniaturized  slip 
ring  assembly.  Reduce  diameter  of  rings  to  absolute 
minimum  to  lessen  torque  friction.  Maintain  micro¬ 
tolerances;  eliminate  accumulated  errors  common 
to  "assembled”  slip  rings. 


RECORDER 

has  l-f  characteristics 


Magne-Pulse  Core.,  140  Nassau 
St.  New  York  38,  N.  Y.  "One  shot" 
or  irregular  frequency  phenomena 
containing  components  from  d-c  to 
30-kc  can  now  be  recorded  and  dis¬ 
played  on  an  oscilloscope  through 
the  use  of  the  type  103  magnetic 
transient  recorder.  The  low  fre¬ 
quency  characteristics  of  this  re¬ 
corder,  which  makes  possible  the 
faithful  reproduction  of  square 
waveforms  with  duration  periods  as 
long  as  20,000  ;isec,  is  achieved 
through  the  use  of  pulse-time  modu¬ 
lation.  This  unit  should  find  appli¬ 
cation  in  recording  Geiger  pulses, 
heart  beats  in  hospitals,  and  in 
laboratories  conducting  research 
on  radar,  television,  atomic  phe¬ 
nomena,  computers  and  allied  fields. 


SOLUTION:  ElEGRO  TEC  EXCLUSIVE*  METHOD 

of  unitizad,  one  piece  construction  provided  a 
prompt,  economical  solution  to  this  problem.  Final 
design  was  even  smaller  than  was  originally  speci¬ 
fied  and  tolerances  were  held  to  closer  limits. 


ACTUAL 


Some  Exclusive*  One-Ritce  Construction  Used  in 
All  Electro  Tec  Assemblies 


TESTED  AT 
13.000  RPM 


Diameter  of  Electro  Tec  assemblies  range  from 
.045'  to  24'  cylindrical  or  flat.  Cross  sections  of  the 
rings  may  range  from  .005'  to  .060'  or  more.  Rings 
are  polished  to  a  jewel-like  finish  . . .  can  be  held  to 
four  micro-inches  or  better.  Regardless  of  size,  the 
same  exclusive  Electro  Tec  manufacturing  tech¬ 
nique  is  used  to  guarantee  precise  concentricity, 
higher  dielectric  strength,  longer  life  and  closer 
tolerances. 


SILVER  ON 
ONE  PIECE 
NVLON 
PORM 


WRITE  FOR  LITERATUREI 
A  cemplelsly  lll«ttrel*4,  four  pas*  folder 
confoint  full  liifor«atiop  op  Electro  Toe 
Mlololuro  Slip  RIPS*  opd  Copiprvtatort. 
Dotcrlboi  Iho  Eiclutivo*  piotliod  of  cop- 
tirucllop  tSol  lioi  piodo  Eloctro  Toe  tho 
loodlPf  tvppllor  to  Amorico*!  piolor  In- 
•trgpiOPl  piopufacturort.  Sood  for  your 
froo  copy  today  op  compopy  lottorhood. 


ELECTRO  TEC 


SUPPRESSOR 

for  use  with  d-c  relays 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.,  ha.s  developed  a  rectificr- 


PRODUCTS  OF  PRECISION  CRAFTSMANSHIP 

^  -  BY  A  NEW  AND  REVOLUTIONARY  PROCESS 
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THOMAS  &  SKINNER  Steel  Products  Company,  Inc. 


NEW  PRODUCTS 


(continind) 


suppressor  for  use  with  d-c  relays. 
The  type  D-2906  is  encapsulated 
within  a  thermosetting  plastic  ma¬ 
terial  offering  complete  protection 
in  adverse  environmental  conditions 
such  as  moisture,  fungus,  salt  spray 
and  corrosive  vapors.  The  unit 
consists  of  two  elements — one  pro¬ 
vides  half-wave  rectification  of  the 
a-c  input  and  the  ether  provides  a 
path  for  the  current  resulting  from 
the  collapse  of  the  magnetic  field  of 
the  relay  coil  during  the  noncon¬ 
ducting  half-cycle.  This  arrange¬ 
ment  provides  chatter-free  opera¬ 
tion  of  the  relay.  The  unit  meas¬ 
ures  }  in.  in  diameter  and  1  in.  long 
and  is  provided  with  three  pigtail 
leads.  It  is  rated  48  v  maximum 
input  and  5  ma  output  in  100  C. 
It  is  ideal  for  operation  of  30  v  d-c 
relays  from  an  a-c  supply. 


Permanent  Magnets  i 

Magnet  Design — Belletin  151.  Written  J 

for  the  design  engineer.  Covers  ap-  m 

plication,  propenies,  design  prob-  m 

lems  and  testing  of  permanent  mag- 

Standard  Magnets — Catalog  SM-1252.  catun 

Complete  data  with  dimensional  Sll-125 

drawings  of  standard  magnets  of¬ 
fered  from  stock  for  working  models,  i 

small  requirements,  without  special  t 

tooling.  a 

Core  Materials 

Laminations — Belletin  L-752.  Data  on  ^ 

stamped  silicon-iron  laminations 
covering  material  applications,  gen-  BmMIr 

eral  specifications,  typical  value  L-ISt 
graphs.  Also  covers  T  &  S  OrthoSil 
oriented  materials. 

Woend  Cores— Belletin  WC-353.  New 

bulletin  describing  T  &  S  Wound  **C’'  i 

and  Toroidal  Cores.  Complete  with  j 

specifications  and  value  graphs.  J 


MICROWAVE  RELAY 

is  easily  installed 

Sarkes  Tarzian,  Inc.,  539  S.  Wal¬ 
nut  St.,  Bloomington,  Ind.  Model 
MT-IA  microwave  relay  is  based  on 
experience  in  relaying  tv  program.s 
over  long  distances  and  studio  re¬ 
motes.  Emphasis  has  been  placed 
on  simplicity  and  reliability  of  oper¬ 
ation.  Designed  for  unattended 
operation,  the  equipment  has  built- 
in  facilities  for  monitoring  pro¬ 
grams  and  checking  all  circuits. 
Complexity  of  the  circuits  has  been 
reduced  so  that  equipment  is  easily 
installed  and  maintained.  The 
equipment  meets  all  the  standards 


Sa/«cf  th*  bulhtin  or  cat¬ 
alog  you  nmod — writm 
Thomm  &  Skinnor  today. 
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HOPkfNS 


SOLID  BRASS 
ELECTRONIC 
HARDWARE 
AND  FITTINGS 

For 

Industrial 
and  Marine 
Applications 


PrtchiM  mocMm^  frMi  mM  brass 
•  •  •  plot^  19  ]fMf  ra^ilraMrafs* 


NIW  rtODOCTS  (eo«tmM«l) 

of  commercial  tv  program  relays. 
Technical  information  is  available 
on  request. 


Spharical  Mat  (ball  and  con* 
type).  RF  fittings  including 
farrulat,  adapters,  couplings, 
nuts;  racaptacles,  ate.  Made 
in  accordance  with  BuShips 
drawing  RE*49A>S01A  for 
UM  wi^  flexible  metal  hose, 
conduit,  tubing,  etc. 

RMpid  dtlivery  on  slamJsrd  or 
tpocisl  silts.  Left  discuss  your 
mttds!  Write  or  pbout,  today. 

HARDWARE  DIVISION 


'  FACTORY :  20S2  Lincoln  Avc.  ■ 
Aludena,  Calif.  Sycamore  8-1 185  m 
V  OffkM  ia  WASHINGTON.  D.  C.  # 
V..  ...  PBT»p.T  ^ 

Wont  more  iHformotk>«7  Use  post  cord  oa  ktst  poge. 


TRANSFORMERS 

i  for  transistor  circuits 

Gramer  Transformer  Corf.,  2734 
1  N.  Pulaski  Rd.,  Chicago  39,  Ill.  The 
'  tiny  transformers  illustrated  are 
'  being  used  mostly  in  conjunction 
I  with  transistors  by  manufacturers 
!  of  hearing  aids,  portable  f-m  trans- 
!  ceivers,  radios  and  a  wide  range  of 
;  advanced  miniature  electronic 
I  equipment  for  defense  as  well  as  in 
!  miniature  electronic  apparatus  for 
civilian  use.  Size  is  ii  in.  x  I  in. ; 
weight,  0.005  lb;  match  impedance, 
20,000  to  1,000  ohms;  primary  in¬ 
ductance,  5.5  henrys  with  0.5  ma  d-c 
at  1  V,  1,000  cycles.  Primary  d-c 
resistance  is  1,150  ohms. 


ANALYZER 

measures  resistances 

The  Kuljian  Corp.,  1200  N.  Broad 
St.,  Philadelphia  21,  Pa.,  has  pro¬ 
duced  an  electronic  resistance  ana¬ 
lyzer  that  is  particularly  adapted 
to  the  selection  and  measurement 
of  resistances  used  in  analog  com¬ 
puters.  The  instrument  can  be 
used  by  resistor  manufacturers  for 
selecting  resistors  to  within  speci- 


pOT-ki* 


. .  instantly  ready  for  setting  up 
single  or  ganged,  linear  or 
non-linear  .potentiometer 
assemblies. 


Experimental  laboratories 
and  design  engineers!  .  .  . 

.  .  .  Servolrol’i  Pot-kit  provides  you  with  a 
versatile  assortment  of  "‘Unitiied'’  Type  RVC2 
potentiometers,  mounting  plates  and  clamp 
rings.  With  this  set  of  transducers  mechanical 
shaft  rotation  can  be  converted  to  almost  any 
linear  or  non-linear  electrical  relationship. 

Versatility  of  the  Pot-kit 
eliminates  delays! 

Any  of  the  fourteen  linear  |>otentionieters 
may  be  converted  to  non-tinear  functions  by 
connecting  shunt  resistors  of  proper  value 
across  the  three  equally  spaced  taps  on  the 
winding.  The  Pot-kit  enables  you  to  translate 
your  ideas  to  conclusions  without  delay. 

NEW,  UNIQUE  $ERVOC4ICUlArOff 
includod  In  the  kit  -  < 

Colculoting  voluet  of  shunt  ro  ^ 

sistors  ond  oRoctivo  petontiemotor 
roiUtonce  occempllshod  in  a  ,>dl^ 

matter  of  seconds  with  direct  ^ 

roodings  from  Iho  disc  scoles.  / 

Eliminotos  tim#  consuming  com- 
putotions. 

360*  Sine  Function 

A  sine  function  potontiomotor  with  o  comploto  360** 
function  ongle  of  rototion  is  previdod  to  broodon  the 
rongo  of  oiperimentotion  with  tho  fot  kit. 

The  extreme  versatility  of  Servatrol’s  Pot-kit 
B  simplifies  breadboarding  and  speeds  decision 
as  to  the  needed  potentiometer  or  assembly  for 
your  prototype  systems. 

ENGINEERING  REPRESENTATIVES 
CUvolond,  Ohio  —  PRospoct  1-4171 
Chicopo,  III.  ~  Uptown  t-1141 
Rochoitor,  N.  Y.  Monroo  3143 
Coneon,  Cenn.  —  Cenoon  449 
Doyton,  04iio  —  Michipon  4731 
Roittmero,  Md.  «  Ploto  7494 
Arnprier,  Ontorio,  Con.  —  Amprior  400 
Now  York,  N.  Y.  MUrroy  Hill  4-5454 
Cnmbfidpo,  Mott.  Eliot  4-1751 
Hollywood.  Cel.  —  HOIlywood  9-4305 
Dollot,  Tokos  —  OIxon  9914 

Immediate  deliveries: 

For  furthar  dafailt  — 

Writ#,  wirt  or  phono  for  Bullatin 

A  SERVOTROL 

COMPANY 

114  W.  ILIINOIS  ST.,  CHICAGO  10,  lUINOIS 
•  til  tuntioa  r.jtir 
EASTEAN  OFFICE;  FRAMINGHAM  CENTRE,  MASS. 

•  lit.  rlUllMCMMI  4.11 
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NEW  PRODUCTS  (continMd) 

fied  limits.  A  precision  of  balance 
of  0.02  percent  is  realized  over  al¬ 
most  the  entire  range.  The  instru-  ' 
ment  is  designed  for  116  v  a-c  oper-  I 
ation.  Range  and  accuracy  are  as 
follows:  1,000  to  10,000  ohms  to  0.5 
percent;  10,000  to  11  megohms  to 
0.15  percent;  and  11  megohms  to 
111  megohms  to  1  percent. 


FILTERS 

for  s-s  equipment 

Burnell  &  Co.,  45  Warburton  Ave., 
Yonkers,  N.  Y.,  announces  develop¬ 
ment  of  a  new  series  of  filters  for 
commercial  single-sideband  receiv¬ 
ing  equipment.  For  mo.st  applica¬ 
tions  these  filters  can  replace  the 
more  expensive  and  hard  to  get 
crystal  filters.  The  filters  result 
from  a  new  approach  which  employs 
a  25-kc  i-f  system. 


LINE  EQUALIZERS 

for  community  tv 


Spencer-Ken  NEDY  Laboratories, 
Inc.,  186  Massachusetts  Ave.,  Cam¬ 
bridge  39,  Mass.  Like  long  tele¬ 
phone  lines,  wideband  tv  distribu¬ 
tion  systems  in  large  hotels  and 
apartment  houses  or  cities  and 
towns  present  an  etjualization  prob¬ 
lem  because  the  coax  cables  have 
higher  attenuation  for  the  higher 
frequency  tv  channels  than  for  the 
lower  fre<jiiency  tv  channels.  As  a 
result,  it  is  nece.ssary  to  equalize 
or  compensate  for  this  loss  when 
more  than  a  few  hundred  feet  of 
cable  is  used.  The  series  400  line 
equalizers  are  designed  to  provide 
this  equalization.  Models  423  and 
431  are  meant  for  use  in  community 
tv  systems.  They  have  standout 
type  N  connectors  and  accurately 


-COLE- 


has 

this  RANGE  of  METERS 


MINIATURE 

This  mighty  mite  of  a  —COLE—  IH"  Meter 
combines  maximum  accuracy  with  surprising 
readability.  It  is  available  in  all  ranges  and 
scales,  and  in  hermetically  sealed  cases. 


-OR  GIANT! 

big  face  of  this  12"  —COLE—  Meter 
shouts  its  readings  from  remote  positions, 
in  uncertain  light.  This  giant  is  particu- 
suited  to  many  production  installations 
requiring  quick  and  accurate  readability. 


Fill  In  and  mil  the 
ceepen  for  qnick  informtien 
on  i-col£-]  Motors. 


-COLE- 


13M  to.  ORANO  AVENUE 
LOt  ANOELES  10,  CALIF. 


Between  the  miniature  and  the  giant,  many 
other  —COLE—  Meters  meet  the  needs  of 
defense,  industry,  and  science.  A  quarter  of 
a  century  of  fine  custom  building  has  estab¬ 
lished  their  ruggedness  and  quality.  — COLE— 
has  combined  the  finest  of  materials  and 
workmanship  to  produce  standard  meters  with 
accuracies  as  high  as  Vi  per  cent. 

Best  of  all,  these  highest-quality  — COLE— 
Meters  can  be  delivered  immediately.  Special 
orders  take  just  a  little  longer. 

You  may  wait  longer,  but  you  will  not  get  a 
better  meter  than  a  —COLE—. 

Bo  sore  to  see  our  exhibit.  Booth  903, 

at  the  Western  Electronics  Show  and  Convention, 

Civic  Auditorium,  San  Francisco,  August  19-21. 


Yes,  I  want  more  information  on  i-cole-i  Meters. 

NAME - TITLE. 


COMPANY. 


STREET  ADDRESS,  OR  BOX  NUMBER. 
CITY _ 


.ZONE _ STATE. 
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SIGNAL  GENERATOR 
for  3;800  to  7,600  me 


Wrimttityjtr  infmmddan  m  Imming  yur  tH  cmu  wiA  Ai$  FOCOMAG. 


HEPPNER 

MANUFACTURING  COMPANY 

Lak*.  IMmIs  (80  MMm  Northiwwt  o<  CMcago) 
SPECIALISTS  IN  electro  magnetic  DEVICES 


J«M  J,  K*api« 

80  E.  «2nd  St..  N*w  York  17,  N.  Y. 

JamM  C.  MwilawaiMi 

808  Ricitay  Aya.,  W.  CoHingawood.  N.  J. 

Ralah  Haflair 

R.  R.  I.  U.  S.  27,  Coldwatar  Rd., 

El.  Wayna  3,  Indiana 

•rv.  M.  Caaktma  Ca. 

408  So.  Alvarado  St.,  Lot  Angalat,  CalM, 


Hewlett-Packard  Co.,  395  PaRe 
Mill  Road,  Palo  Alto,  Calif.  Model 
i  618B  signal  generator,  de.signed  for 
;  use  in  the  3,800  to  7,600-mc  range, 

!  is  particularly  applicable  for  the 
'  testing  of  radar  and  radio  relay 
equipment  The  repetition  rate  is 
!  continuously  variable  from  40  to 
I  4,000  pps,  and  pulse  width  is  vari- 
I  able  from  0.5  to  10  (xsec.  Sync-out 
j  signals  are  simultaneous  with  the 
I  r-f  pulse,  or  in  advance  of  the  r-f 
I  pulse  by  any  time  span  from  3  to 


the  most  economical  way 
to  FOCUS  a  TV  tube 


CUTS  RECEIVER  COSTS  BY  EUMWATING 
CENTERING  AND  FOCUSING  ^hS|3TATS. 
Also  lowers  cost  of  power  transformer.  Pei4cctTy  focuses 
2T\  21"  and  all  smaller  tubes  having  maj^tic  deflection. 
Highly  efficient  ring  magnet  uses  only,4<to.  Alnico  P.  M. 


NO  HARMFUL  EXTERNAL  FIELD.  Ring  magnet 
is  completely  enclosed  by  the  ext^al  shunt  (an  original 
Heppner  design).  This  prevents  the  leakage  field  from 
having  any  magnetic  effect  dn  other  components. 
Uniform  field  produced  by  ring  magnet. 


vtsxjaui  NYLON  ADJUSTINC  SHAFT  BUMINATBt  BRKAKACI. 
Pietaf«.pMitioainf  leT«r.  You  •pecify  BOiuitiiis  arrangemrat. 


P-M  MATERIAL 

is  made  of  ceramic 


Henry  L.  Crowley  &  Co.,  Inc., 
West  Orange,  N.  J.,  is  producing 
Cromag,  a  new  ceramic  permanent- 
magnet  material  featuring  mag¬ 
netic  and  physical  potentials  applic¬ 
able  in  numerous  fields.  Light 
weight,  magnetically-hard  Cromag 
has  exceptionally  high  coercive 
force  and  at  the  same  time  has  a 
I  suitable  residual  induction  to  cover 
a  wide  variety  of  applications.  In 
h-f  applications  it  shows  a  very 
:  low  loss  and  minimum  proximity 
effect  on  associated  circuitry.  Cro¬ 
mag  is  a  powdered  material  that  is 
fabricated  by  powder  metallurgy 
methods  adaptable  to  pressing  in  a 
wide  variety  of  intricate  shapes 
with  no  machining  necessary.  In 
addition,  this  material  can  be  sup- 
,  plied  in  long  rods,  tubes,  square, 

!  rectangular  or  other  symmetrical 
shapes. 


NEW  PRODUCTS  (continued) 

match  75  ohms  at  both  input  and 
output  to  prevent  any  reflections. 
Model  413  is  equipped  with  minia¬ 
ture  connectors  for  use  in  large 
apartment  hou.se  and  hotel  systems. 


the  original  Focomag 
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HAMMARLUND 
REMOTE  CONTR 
&  METERING  ^ 


NEW  PRODUCTS 


(continHCd) 


aaec.  The  instrument  may  be 
synchronized  with  an  external  sine- 
wave  or  with  positive  or  nejrative 
pulse  sifrnals. 


Control  ponol  for  iiutollatiofi 
ol  tho  itiKlio  ond. 


Control  tquipmont  for  Indol- 
lotion  at  tho  itudio  ond. 


Unattended 

Broadcast 

Transmitters! 


MULTITESTER 

has  7Vi-in,  meter 


f:lectronic  Measurements  Corp., 
280  Lafayette  St.,  New  York  19, 
N.  Y.  Model  207  tests  tubes,  bat¬ 
teries,  resistance  and  capacitance. 
It  features  a  lar(?e,  easy  to  read, 
7i-in.  meter  for  counter  use.  It  is 
a  durable,  accurate  instrument  that 
gives  direct  readings  for  all  tubes 
through  the  standard  emission 
method  of  testing.  Four-position 
lever  type  switches  are  used. 


Economical,  dependable  system  . .  • 
Needs  only  a  single  telephone  circuiti 

Substantial  reductions  in  operating  costs  can  be  made  by  tak¬ 
ing  advantage  of  the  recent  authorization  by  the  FCC  to  permit 
remote  control  of  AM  and  FM  broadcast  transmitters.  FCC 
regulations  for  this  mode  of  operation  stipulate  that  complete 
and  continuous  control  of  remotely  situated  transmitters  must 
be  maintained  at  all  times.  It  is  desirable,  also,  to  obtain  highly 
dependable  equipment  having  a  reasonable  hrst  cost  and  low 
operating  expense.  Hammarlund  equipment  offers  distinctive 
advantages  in  all  these  respects. 

Included  in  the  Hammarlund  remote  control  and  metering 
system  are  the  following  basic  features  that  are  vital  to  efficient 
and  economical  remote  transmitter  operations: 

1.  Only  a  single  telephone  circuit  is  required.  May  be 
operated  over  VHF  or  microwave.  No  DC  circuit  is  used. 

2.  Full  control  of  up  to  nine  separate  circuits. 

3.  Telemetering  of  nine  separate  electrical  quantities. 

4.  Up  to  four  emergency  alarm  indications. 

5.  Fail-safe  operations  assured  at  all  times. 

In  most  cases,  this  equipment  will  pay  for  itself  through  savings 
effected  in  operating  costs  in  less  than  a  year. 

Write  to  The  Hammarlund  Manufacturing  Company  for  full 
details  about  this  equipment. 


TINY  CONNECTOR 

is  pressure-tight 

Winchester  Electronics,  Inc., 
Glenbrook,  Conn.  The  CR5-2-R 
miniature  multicontact  pressure- 
tight  connector,  with  leakage  of  less 
than  1  cu.  in.  per  hr  at  30  psi  pres¬ 
sure  differential,  finds  extensive  use 
in  airborne  electronic  equipment. 
It  provides  individual  neoprene  seal 
rings  around  each  contact  and  be¬ 
tween  the  molded  body  and  the  die 
cast  aluminum  housing.  Use  of  in¬ 
dividual  rings  assures  positive  seal¬ 
ing  and  allows  the  contacts  to  float 
thereby  precluding  alignment  diffi¬ 
culties.  Dimensions  are  1  in.  maxi- 


The  Hammarlund  Manufacturing  Co.,  Inc. 
460  W.  34th  StrMt,  New  York  1 ,  N.  Y. 
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mum  diameter  and  1 27/32  in. 
engaged  length  with  a  total  weight 
of  receptacle  and  plug  of  2  oz. 


VARISTORS 

available  in  5  ceil  sizes 


International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.,  ha.s  introduced  a  new  line  of 
Varistors  (nonlinear  resistors). 
The  units  have  many  applications 
in  circuits  where  sharp  variation 
of  resistance  with  applied  voltage 
is  required,  and  are  available  in  5 
convenient  cell  sizes  (two  of  which 
are  illustrated)  in  a  wide  variety 
of  enclosures.  Designed  to  conform 
with  MIL  and  JAN  specifications 
on  humidity,  shock,  vibration,  tem¬ 
perature  cycling,  solder  pot  and 
fungus  resistance,  they  have  unusu¬ 
ally  low  shunt  capacitance  and  can 
be  used  effectively  in  r-f  circuits. 
The  response  is  instantaneous.  Ask 
for  catalog  data  bulletin  SR-3. 


Maintenance  and  repairs  will  always  be 
with  us.  But  the  time-wasting  business  of 
‘^getting  at"  a  defective  part  can  be 
practically  eliminated.  A  component 
equipped  with  Grant  Industrial  Slides  can  be  rolled  out  of  its 
rack,  pivoted  and  locked  at  a  convenient  working  angle  in  about 
five  seconds.  Grant  Industrial  Slides  are  available  in  stock 
and  ready  for  immediate  delivery  in  a  great  variety  of  models, 
or  custom  designed  to  your  special  needs.  Write  for  our 
Industrial  Slide  Catalog.  Grant  Pulley  and  Hardware  Company, 
31*73  Whitestone  Parkway,  Flushing,  New  York. 


lepaus 


Giant  Industrial  Slides 


COUNTER 

for  lab  and  industry 

Hewlett-Packard  Co.,  395  Page 
Mill  Road,  Palo  Alto,  Calif.  Model 
522B  electronic  counter  is  a  com¬ 
pact,  low-cost,  versatile  instrument 
offering  accurate  frequency,  period 
and  time  measurements,  designed 
specifically  for  laboratory  and  in¬ 
dustrial  applications  in  the  meas¬ 
urement  of  these  quantities.  Results 


2.  Withdrawing  rtlaast 
rods  dlMngagtt  tham 
from  quadrant  machan- 
lam,  anablat  unit  to  ba 
tlltad  by  simply  raising. 


3.  Unit  locks  at  45  or 
90  dagraas.  Spatial 
pivotad  positions  can  ba 
obtalnad  for  Individual 
rvqulramants. 


1.  Continuous  ball  baar- 
Ing  action  permits 
non-)ar  chassis  removal. 
Locks  whan  fully  axtand- 
ad,  unlocks  to  return. 
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are  displayed  instantly,  automati¬ 
cally  and  in  direct-reading  form. 
It  can  be  readily  u.sed  by  unskilled 
|)ersonnel.  The  unit  will  measure 
frequencies  from  0.00001  cps  to  100 
kc  with  excellent  accuracy.  It  is 
arranged  to  measure  time  intervals 
from  10  asec  to  100,000  seconds 
(27.8  hrs).  Accuracy  is  ±  1  count 
±  stability  (at  least  5  parts  per  mil¬ 
lion  per  w'eek.) 


PULSE  GENERATOR 

is  a  wide  range  unit 

Teletronics  Laboratory  Inc.,  54 
Kinkel  St.,  Westbury,  Long  Island, 

N.  Y.  Model  PG-200A  pulse  gener¬ 
ator  with  two  PGA-210  range  ex¬ 
tenders  produces  calibrated  pulse 
widths  from  0.1  to  1,000  [isec,  cali¬ 
brated  rep  rates  from  0  to  17,500 
pps,  calibrated  delays  with  respect 
to  output  trigger  of  ±0  to  1,000 
uL-sec  and  pulse  rise  and  fall  times  of 

O. 03  ji.sec.  It  can  be  driven  with  a 
simple  sine  wave  down  to  20  cps. 


Preformed  Contact  Finger  Stock 

is  an  ideal  electrical  weather 
stripping  around  doors  of  equip¬ 
ment  cabinets  as  well  as  being 
excellent  for  use  with  VHP  and 
UHF  circuitry.  Silver  plated,  it 
comes  in  three  widths  — 
and  1  inches. 

Variable  vacuum  capacitors  come 
in  three  models,  are  lightweight, 
compact,  eliminate  the  effects  of 
dust  and  atmospheric  conditions 
and  have  low  inductance.  Also 
available  are  eight  types  of  fixed 
vacuum  capacitors. 

Air-system  sockets,  designed  for 
F.imac  tube  types  4-400A, 
4-lOOOA,  4X150A,  and  4X150D, 
simplify  cooling  and  assure  ade¬ 
quate  air-flow  to  various  seals. 
The  4-400A  socket  can  also  be 
used  with  the  4-125A  and  4-250A 


radial-beam  power  tetrodes  if 
desired. 

HR  heat  dissipating  connectors 

provide  efficient  heat  transfer 
from  the  tube  element  and  glass 
seal  to  the  air  while  making  elec¬ 
trical  connections  to  plate  and 
grid  terminals.  Precision  ma¬ 
chined  from  dural  rod,  HR  con¬ 
nectors  come  in  ten  sizes  to  fit 
most  of  Eimac’s  internal  anode 
tubes. 

High  Vacuum  Rectifiers  come  in 
eight  models,  are  instant  heating, 
have  radiation-cooled  pyrovac* 
plates  and  can  be  operated  in  a 
variety  of  reaifying  and  voltage 
multiplying  circuits.  Also  avail¬ 
able  are  four  types  of  mercury- 
vapor  rectifiers. 

*  An  Eifnnc  trade  name. 


RECEPTACLES 

for  printed  circuits 

Winchester  Electronics,  Inc., 
Glenbrook,  Conn.,  has  available  a 
line  of  printed-circuit  receptacles, 
designated  as  series  K,  in  sizes 
ranging  from  2  to  22  contact  posi¬ 
tions.  They  permit  easy  removal 
and  replacement  of  printed  circuit 
cards  for  maintenance  purposes, 
facilitate  external  wire  soldering 
operations  and  provide  proper  iden¬ 
tification  of  individual  circuits.  A 
polarizing  pin  allows  engagement 
in  the  correct  position  only  while 
the  wiping  action  of  the  contacts 
insures  positive  contact  at  all  times. 
Monobloc  construction  eliminates 
unnecessary  creepage  paths  and  re- 


EITEL-McCULLOUCH,  ING. 
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MAXIMUM  RELIABILITY 
if  achieved  in  Texas 
inttrumentt  transistors  by 
means  of  a  hermetically 
sealed  enclosure  incorporating 
glass>to-meul  teals. 

Moisture  or  other 
conumination  due  to  ambient 
conditions  cannot  affect 
the  operating  characteristics. 

NEW  TI  N-P-N  grown- 

B transistors  meeting 
bating  standard 
available  for 
and  oscillator 
)nt.  Careful  control 
nufacturing 
assures  uniform 
characteristics. 


ducea  the  number  of  moiature  and 
duHt  pockets.  Molded  melamine 
bodies  (in  accordance  with  MIL-P- 
14b) — mineral  filled — are  fungus- 
prt)of  and  provide  high  dielectric 
and  mechanical  strength. 


TEST  ADAPTERS 

available  in  three  types 

CBS-Hytron,  a  Division  of  (Co¬ 
lumbia  Broadcasting  System, 
Inc.,  Danvers,  Mass.,  is  offering, 
in  addition  to  its  7-pin  test  adapter, 
a  9-pin  miniature  test  adapter  and 
an  8-pin  octal  test  adapter.  Now 
servicemen  can  test  all  sockets  top¬ 
side  without  wrestling  with  a  heavy 
chassis.  There  is  no  need  to  dis¬ 
turb  wiring  or  parts — just  plug 
tubes  into  test  adapters  and  adap¬ 
ters  into  sockets. 


Wont  PREOSION  SHEARING 
at  HIGH  SPEED? 


’  Check  these  feoteres  end 
yee’ll  wont  a  DI-ACRO*  SHEAR 

•  PRECISION  —  strips  less  than 
.025'  wide  accurately 
sheared.  Thousands  of  parts 
exactly  duplicated. 

•  CUniNG  SPEED— rivals  that  of 
power  machines. 

•  RAno  CAPACITY— 16  gauge. 

•  EASY  TO  OPERATE— a  woman 
can  operate  it. 

•  CHOia  OF  MODELS— avail¬ 
able  in  four  sizes.  Widths 
from  6  to  24  inches.  Four 
power  models  also  available. 

•  ENGINEERING  SERVICE— always 
at  your  disposal. 

•  PORTARIE— readily  moved. 

•  RUGGEDLY  RUILT— backed  by 
one  year  warranty. 

•  DELIVERY  — immediate  on 
most  models. 

‘  •  COST— that’s  good  too. 

*p>ronoMnc*d  Di«-acfc>ro 


ACTUAL  SIZK 


RlASTtC 


II  h.  rmGtically  sealed 
point-contact  transistors 
are  also  available  in  lim¬ 
ited  quantities.  For  com¬ 
plete  information  on  both 
point-contact  and  {unction 
transistors,  write  today. 


C-R  TUBE 

meets  tough  tolerances 

Electronic  Tube  (Dorp.,  1200  E. 
Mermaid  Lane,  Philadelphia  18, 
Pa.,  has  announced  a  c-r  tube  that 
displays  up  to  five  independent 
phenomena  simultaneously.  The 
type  7X,  built  to  tighter  RTMA 
specifications,  is  designed  for  multi¬ 
channel  oscilloscopes  where  a  num¬ 
ber  of  transient,  random  or  h-f  sig¬ 
nals  must  be  observed  simultane- 


SCHfN  M(SH 


LIKE  MORE  INFORMATION? 

Sand  for  37.pago  catalog 

'  Gives  full  details  on  both  hand 
'w  and  power  operated  Di-Acro 

Shears,  Benders,  Brakes,  Notch- 
ers.  Punch  Presses,  Rod  Parters 
and  Rollers.  Mail  your  request 

Creators  of 
•DtE-lESS  DOrUCATING" 
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ously  and  with  great  accuracy.  The 
tube  uses  electrostatic  focusing  and 
deflection  for  each  of  its  five  elec¬ 
tron  guns.  Crosstalk  is  eliminated 
by  adequate  shielding  of  individual 
guns.  The  7X  employs  a  post  ac¬ 
celerator  intensifying  electrode  and 
has  connections  to  the  deflector 
plates  brought  out  to  a  basing  ring 
in  the  tube  neck  to  minimize  inter¬ 
electrode  capacitance. 


VHF  RECEIVER 

requires  little  space 

SCHUTTIG  AND  Co.,  iNC.,  Ninth  and 
Kearney  Sts.,  N.  E.,  Washington 
17,  D.  C.,  has  announced  a  new  vhf 
communications  receiver  developed 
for  airports,  communication  centers 
and  other  installations.  Known  as 
the  S220A,  it  requires  40  percent 
less  rack  space  than  ordinary  vhf 
receivers.  Fandwidth  at  the  6  db 
point  is  ±  20  kc ;  at  the  60  db  point 
it  is  ±  100  kc.  A  1-txv  signal  modu¬ 
lated  30  percent  provides  1  watt 
audio  output  at  10  db  or  better  sig- 
nal-to-noise  ratio.  Its  avc  action 
keeps  the  output  constant  within  1 
db  at  all  input  levels  between  5 
and  200,000  [iV. 


When  your  electronic  equipment  demendi  precision  conncc- 
ten  of  special  design.  Winchester  Electronics'  staff  of  espc- 
rienced  enjiineers  is  prepared  to  solve  your  problem.  Unique 
designs  with  special  contact  sizes  and  arrangements  are 
constantly  being  developed  to  fulfill  requirements  not  satis¬ 
fied  by  existing  connectors.  And  at  Winchester,  trained 
personnel  and  extensive  production  facilities  combine  to 
ossure  you  of  the  top  quality  your  equipment  deserves.  The 
Sales  Department  invites  your  inquiries.  For  your  con¬ 
venience,  o  technical  representative  is  ready  to  assist  you 
by  personal  call. 


PULSE  TRANSFORMER 

for  blocking  oscillators 


PHYSICAL  AND  ELECTRICAL  DATA  | 
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Raytheon  Mfg.  Co.,  Waltham  54, 
Ma.ss.,  has  announced  a  new  line  of 
miniaturized  pulse  transformers 


MOlOfO  RUIAMINI  aoeilf  (In 
eeierdnnee  with  Bll-P-M)  mtnernl 


rgiCISIOM  MACNINIO  COM- 
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pher  bar  (4447440).  They  ere  geM 
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RACK  AN*  PAMIl  MKHINTIH* 
IHher  plug  er  reeeptnele  may  bn 
meunSed  on  e  nnnal  at  mniAa. 


for  blocking  oscillator  applications. 
These  new  pulse  transformers,  suit¬ 
able  for  use  in  commercial  as  well 
as  in  government  equipments,  are  ' 
available  in  three  different  styles,  i 
One  style  has  a  plug-in  octal  base 
construction ;  the  second,  a  har- 
metically  sealed  MIL-T-27  construe-  i 
tion ;  and  the  third,  an  encapsulated 
version  with  a  built-in  solder  seal  i 
for  chassis  mounting.  Designed 
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with  a  choice  of  several  different 
wiring  connections,  these  standard 
models  will  satisfy  the  large  major¬ 
ity  of  applications  of  blocking  oscil¬ 
lator  circuits. 


SIGNAL  GENERATOR 

for  uhf  and  vhf 

Radio  City  Products  Co.,  Inc.,  152 
W.  25th  St.,  New  York,  N.  Y.,  has 
developed  the  advanced  design  uhf- 
vhf  Do-All  tv  signal  generator. 
Covering  all  the  uhf  and  vhf  chan¬ 
nels  for  every  tv  and  f-m  receiver, 
the  model  750  contains  test  facili¬ 
ties  for  use  as  a  pattern  generator, 
marker  generator  and  a  signal  gen¬ 
erator.  The  instrument  features 
an  inductuner  that  insures  accuracy 
within  0.5  percent  over  the  entire 
range  of  9  me  to  900  me.  It  is  de¬ 
signed  for  either  portable  or  bench 
use. 


Applied  Electronics  Company,  Inc.,  of 
San  Francisco,  builds  the  apelco 
260S  Radiotelephone  for  point-to-point 
communication  in  oil  exploration. 

This  dependable  equipment  is  the  last  word 
in  rugged  construction,  designed  to 
operate  without  failure  in  climatic  extremes 
ranging  from  35®F.  below  zero  to  the  high 
temperatures  and  heavy  humidity  of  tropical 
climates.  For  intermittent  duty,  the 
equipment  must  operate  effectively  from 
80  volts  to  140  volts  input  at  50-70  cycles. 


Because  the  rugged  performance 
of  APELCO  Radiotelephone  equipment  is 
strongly  dependent  upon  the  quality 
of  the  components  used.  Applied  Electronics 
specifies  and  uses  Chicago  Sealed-in-Steel 
Transformers  throughout. 
Wherever  optimum  dependability  and 
rugged  performance  are  requirements, 
you’ll  find  Chicago— the  world’s 
toughest  transformers. 


FILTERS 

eliminate  distortion 

Ortho  Filter  Corp.,  196  Albion 
Ave.,  Paterson,  N.  J.,  announces  a 
new  .series  of  type  DE  filters  for 
eliminating  distortion  from  signal 
sources.  They  will  eliminate  har¬ 
monic  frequencies  from  the  second 
to  the  eighth  by  a  minimum  of  60 
db,  and  are  so  designed  that  a  drift 
of  ±3  percent  in  frequency  of  the 
signal  source  will  not  affect  the 
filtering  action.  These  units  are 
available  in  a  variety  of  impedances 
and  can  be  made  for  any  frequency 
from  20  cps  to  20  kc.  The  filters 
can  be  made  for  use  in  balanced  or 
unbalanced  circuits  and  find  wide 
application  in  production  test  set¬ 
ups  making  low  distortion  measure- 


Modd  260S 
Radiottlaphone 

'Haw  IqwIpiNMt'’  C«tal«t 

YouH  wont  ri>«  luH  dataih  on  CHICAGO'S  Now  Iqmfumtl  lino,  covor- 
ing  Hm  complolo  rongo  of  "Soolod-ln-Slool"  troniforniori  for  ovory 
modorn  circuit  roquiromont.  Wrilo  for  your  Froo  copy  of  Cotoloq 
CT-IS3  todoy,  or  got  M  from  your  oloctronic  portt  dbtribulor. 


Eapprl  S«lg«  Div.: 
School  Intornotional,  Inc 
4?37  N.  Lincoln  Avo. 
Chicago,  III.,  U  S  A. 
CABLE  ADDRESS: 
HARSHEEL 
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RECTIFIERS 

for  radio  and  tv  use 


International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.,  has  developed  a  complete  line 
of  selenium  rectifiers  for  use  in 
radio,  television,  tv  boosters  and 


Q/iDunf)  ondsbj 


Link 


uni  converters,  rne  units  are  rated 
for  130v  rms  maximum  input  for 
load  currents  of  20,  30,  40,  50,  65, 
75,  100,  150,  200,  250,  300,  350, 
450  and  1,000  ma.  The  rectifier 
illustrated  is  a  type  RS75E.  It  is 
rated  as  follows:  maximum  input, 
130  V  rms;  maximum  peak  inverse, 
380  v;  maximum  output  current,  75 
ma.  A  series  resistor  of  at  least 
22  ohms  is  recommended  as  a  cur¬ 
rent  limiter  when  used  with  a 
capacitive  filter.  Overall  dimen¬ 
sions  are  1  in.  wide  x  li  in.  high  x 
J  in.  deep.  It  is  provided  with  a 
clearance  hole  for  a  number  8 
machine  screw  for  mounting. 


Front  View  of  C-IIB 
Jet  Flight  Trainer  as 
it  appears  installed 
in  its  mobile  train¬ 
ing  room.  Steps  lead 
to  pilot’s  station  un¬ 
der  the  canopy. 
T  railer  training  rootn 
is  14  X  20  with  wall 
extended. 


THE  LINK  TRAILERIZED 

ELECTRONIC  JET  TRAINER 

Air  National  Guard  units  throughout  the  country  now  have 
the  same  time-saving  jet-transition  training  as  all  of  our 
flying  services— made  possible  by  the  new  Link  C-llB 
Trailerized  Electronic  Jet  Trainer. 

In  the  same  manner  as  stationary  units  installed  at  U.  S. 

Air  Force  and  U.  S.  Navy  bases  throughout  the  world,  the 
new  trailerized  unit  simulates  every  power  and  aerodynamic 
factor  that  influences  take-off,  flight  and  landing. 

Link  Dectronic  Jet  Trainers  operate  with  dependable 
certainty.  They  duplicate  exactly  the  take-off,  landing  and 
“in  air”  conditions  of  today’s  most  advanced  aircraft— sjieed, 
direction,  rate  of  climb,  effect  of  fuel  consumption  on  trim, 
flight  position,  deviation  and  a  host  of  others. 
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RESISTOR 

of  the  axial-lead  type 

Shallcross  Meg.  Co.,  Collingdale, 
Pa.,  has  developed  a  new  axial-lead 
precision  wirewound  resistor  for 
subminiature  electric  and  electronic  : 
equipment.  Type  18  resistoi^  is  ! 
rated  at  0.25  w,  yet  it  measures  only 
?  in.  long  by  A  in.  in  diameter. 
Featuring  a  noninductive  winding  ‘ 
and  a  standard  tolerance  of  1  per¬ 
cent,  the  tiny  resistor  is  available 
in  resistance  values  up  to  400,000 
ohms.  The  resistor’.*!  tinned  axial 


LINK  iavites  employineat  applications  from  engineers  and  draftsmen. 
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ments  with  any  available  signal 
generator. 
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wire  leads  are  firmly  anchored  to 
the  steatite  bobbin.  When  processed 
with  the  company’s  BX  impregna¬ 
tion,  the  resistor  will  give  reliable 
operation  under  prolonged  exposure 
to  high  humidity.  For  less  severe 
atmospheres,  the  resistor  is  avail¬ 
able  with  lacquer  coating. 


C-R  OSCILLOGRAPH 

offers  h-f  analysis 

Allen  B.  DuMont  Laboratories, 
Inc.,  760  Bloomfield  Ave.,  Clifton, 
N,  J.  Type  303AH  c-r  oscillograph 
operates  at  10-kv  accelerating  po¬ 
tential,  exhibits  a  maximum  sweep 
speed  of  6  in.  per  [t.sec,  a  deflection 
factor  of  0.16  v  per  in.  with  0.033- 
ixsec  rise  time.  In  addition  to  excel¬ 
lent  sync  performance  on  rectang¬ 
ular  waves,  it  syncs  well  on  sine 
waves  from  20  cps  to  more  than  15 
me.  These  figures  include  the  self- 
contained  delay  line. 


CORD 


MOLDED  FITTINGS 


WHITNEY  BLAKE 


Whitney  Blake  Company  is  equipped  to  mold  rubber  and  plastic  fittings 
onto  flexible  cord,  shielded  communications  wires  and  multiple  conduc¬ 
tor  cables  —  in  addition  to  making  the  cordage  itself. 

Whitney  Blake  has  wide  experience  in  designing  and  manufacturing 
shielded  multiple  conductor  cables  and  assembling  intricate  connectors 
for  electronic  applications.  Skilled  workers,  modern  equipment,  efficient 
production  methods  and  careful  quality  control  assure  dependable,  first 
quality  cord  sets. 

Where  standard  molds  are  unsuitable,  Whitney  Blake  will  design  and 
make  special  plugs,  connectors,  strain  reliefs  and  junction  box  blocks 
that  provide  the  water-  and  impact-resistance,  small  size,  light  weight 
and  protection  from  tampering  required  for  many  new  applications. 

For  help  with  your  special  cord  set  problems,  contact  us  far  the  address 
of  your  nearest  Whitney  Blake  representative.  He  will  be  glad  to  work 
with  you.  If  your  product  is  in  the  design  stage,  information  on  its 
intended  use  may  enable  him  to  suggest  a  cord  set  construction  using 
conventional  parts  at  savings  to  you. 


SPEAKER  CROSSOVER 

is  resistive-capacitive 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
With  the  214-X8  variable  speaker 
crossover,  speaker  woofers  and 
tweeters  can  operate  under  the 
best  condtions  of  speaker  damp¬ 
ing  relative  output  balance,  and 
without  the  undesirable  effects 
of  L-C  crossover  networks.  Since 
the  unit  is  entirely  resistive-capac¬ 
itive,  all  effects  of  resonant  under¬ 
damping  are  eliminated,  thereby 
avoiding  effects  of  L-C  filters  which 
are  critical  with  respect  to  termi¬ 
nated  impedances.  Two  controls 
are  provided.  One  provides  con¬ 
tinuous  adjustment  of  crossover 
frequency  from  175  to  3,000  cycles, 
and  the  other  allows  continuous  ad- 
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justment  of  acoustical  balance  be¬ 
tween  woofer  and  tweeter  to  com¬ 
pensate  for  different  speaker 
efficiencies. 


VARNISH 

is  heat-resistant  type 

iKviNOTON  Varnish  and  Insulator 
('o.,  Irvington,  N.  J.  A  new  in¬ 
sulating  varnish,  known  as  Irving¬ 
ton  No.  180,  has  undergone  exten¬ 
sive  laboratory  and  preliminary 
field  tests  which  indicate  no  adverse 
effects  on  numerous  electrical  ap¬ 
plications  when  operated  at  elevated 
temperatures  as  high  as  356F  (180 
C).  It  has  a  clear  color,  excellent 
oil  and  moisture  resistance,  with  a 
dry  dielectric  strength  of  2,100  v 
per  mil.  Complete  information  on 
its  properties  is  found  in  a  recently 
issued  technical  data  sheet. 


Like  pieces  in  a  jig-saw  puzzle,  all  components  in  a 
Transicoil  servo  system  are  designed  to  fit  each  other 
.  .  .  coordinating  to  form  the  complete  picture.  Sys¬ 
tems  made  by  piecing  together  unmatched  compo¬ 
nents  usually  spoil  the  picture  by  limiting  the  final 
efficiency  of  the  entire  system. 

But  if  building  your  own  system  seems  desirable, 
you’ll  find  that  individual  Transicoil  components 
offer  the  best  performance  in  the  job  each  is  required 
to  do.  Built  to  your  exact  specifications,  ready  for 
immediate  application,  their  ability  to  fit  into  the  pic¬ 
ture  of  your  system  is  limited  only  by  the  restrictions 
you  place  upon  them. 

Details  covering  Transicoil  Servo  Systems,  or  com¬ 
ponents  are  available  upon  request  to  .  .  . 


OSCILLOGRAPH 

is  compact  and  portable 

Brush  Electronics  Ck).,  3405  Perk¬ 
ins  Ave.,  Cleveland  14,  Ohio,  has 
announced  a  new  portable  6-channel 
oscillograph,  designed  for  use 
where  the  need  for  a  lightweight, 
compact  and  portable  instrument  i.s 
important.  Model  BL-226  oscillo¬ 
graph  is  equipped  with  6  model 
BL-902A  Penmotors  that  permit 
the  simultaneous  recording  of  6 
channels  of  instantaneous  electric 
phenomena,  or  mechanical  phenom¬ 
ena  that  can  be  converted  to  electri¬ 
cal  phenomena,  in  the  frequency 
range  of  d-c  to  100  cps.  A  large 
window  in  the  top  of  the  instrument 
permits  viewing  the  chart  as  infor¬ 
mation  is  being  recorded.  Controls 
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provide  startinj?,  stoppinj?  and  selec¬ 
tion  of  chart  speeds  of  5,  25  and  125 
mm  per  sec. 


BREAKDOWN  TESTER 

for  high-voltage  use 

Industrial  Instrumknts,  Inc.,  89 
Commerce  Road,  Cedar  Grove,  N.  J., 
announces  model  P-7-20  hiKh-volt- 
age  breakdown  tester.  It  supplies 
a-c  and  d-c  continuously  variable 
between  0  and  20,000  v  at  low  cur¬ 
rent  drain.  Maximum  currents 
available  are  approximately  15  ma 
d-c  or  20  ma  a-c.  Short  circuit  cur¬ 
rent  is  limited  in  value  by  the  in¬ 
ternal  resistance  of  the  test  set  and 
no  damage  will  occur  if  the  short 
circuit  current  is  maintained  for 
long  periods  of  time.  Cutoff  con¬ 
trol  is  provided  so  that  power  is 
turned  off  when  load  current  ex¬ 
ceeds  any  preset  value  from  5  to  20 
ma.  Load  current,  a-c  or  d-c,  is 
read  directly  on  the  milliammeter. 
The  d-c  voltage  and  peak  a-c  voltage 
are  read  directly  on  the  voltmeter. 


"anoom 


llluttration  ihowi  tvpkal  MUITI-CILI^  devbh 
ihi»ld,  multipl*  cull  Kruun  room  with  inimr- 
chongoob/o  locfiont  and  buffar  panali. 


REGISTiRiD 


PROVEN  .  .  .  the  best  shielding 
available  over  the  mo/or  portion 
of  the  Spettrum  in  use  today. .  • 

Attenuation  characteristics  approaching  the  ultimate,  jig-precision  sec¬ 
tional  construction,  and  superior  set-up  flexibility  have  won  top  rating 
for  MULTI-CELL®  Shielding  rooms  with  military,  industrial  and  scientific 
organizations.  Their  better  performance,  under  the  most  difficult  of  field 
conditions,  has  been  thoroughly  proved  and  fully  recorded  for  the  in¬ 
formation  of  engineers  with  shielding  problems.  Consultation  available 
anywhere  —  without  obligation. 


TINY  BALL  BEARING 

is  oil-sealed 

Landis  &  Gyr,  45  W.  45th  St.,  New 
York  36,  N.  Y.  Measuring  0.1969 
in.  O.D.,  with  a  bore  of  0.0591  in., 
this  miniature  sealed  ball  bearing 
is  a  Conrad  type  with  deep-groove 
inner  and  outer  raceways  and  a 
ball  retainer.  Outstanding  feature 
is  a  capillary  film  of  lubricating  oil 
that  forms  between  the  tapered 
outer  surface  of  the  inner  race  and 
the  edge  of  a  precision  closure.  This 
film  of  oil  effectively  seals  the  bear¬ 
ing  against  dirt  and  moisture  and 
prevents  loss  of  the  lubricant,  with¬ 
out  any  significant  increase  in  fric- 


Sp»ci(lcatien»  fully  mat,  in  odditian  to  all  olhart  far  olMlrical  and 
•lactronic  aquipmant  parformanc#  in  rataarch,  davalopmant  and  pro¬ 
duction.  Attonuolion  Min.  lOOdb  from  .15  to  10,000  MC.  Room  tiioi 
and  typot  at  roquirod. 

*  Standard,  approvad  Militarf  tpa€ificaiion$  for  thioldinp  room*. 


CATALOG 
ON  REQUEST 


Groatly  inertatod  manufacturing  facildiot  and 
portonnol  now  onoblot  ui  to  giro  PROMRT 
5EKVICB  and  FAST  DElfVERT  onywboro. 

CHICAGO,  ILL.,  OFFICE:  S30«  W.  Lowronoo  Avo. 
Phono:  Sprinq  7-M3S 

LOS  ANGELES,  CAL.,  OFFICE:  2*24  Solfcy  Avo. 
Phono:  Vormont  t-43M 
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ENGINEEHING  O  MFC  CO 

IS4  WF  .7  !■»  -.T  NFW  YOHK  II  NY 


To  Readers  Outside 
North  America 


Th*  Field  Maintenance  Department  al  Tektronix, 
Inc.  hat  replacement  parts  available  for  imme¬ 
diate  shipment  ta  users  throughout  the  world. 
On  replacement  parts  shipments,  Tektronix 
assumes  the  cost  of  surface  transportation  any¬ 
where,  and  the  cost  of  emergency  air  shipments 
in  North  America.  Although  it  is  economically 
unsound  to  assume  overseas  AIR  tronsportation 
costs,  in  the  case  of  urgency  Tektronix  will 
assume  half  these  costs.  As  a  convenience  we 
will  prepay  overseas  air  shipments  and  invoice 
the  customer  for  his  half  of  the  cost.  This  service 
applies  to  "in-warranty"  and  "out-of-worranty" 
replacements,  and  is  possible  because  the 
Tektronix  Field  Maintenance  Department  is 
operated  os  a  non-profit  customer  service. 


THE  NEW  SERIES  100  RELAY 

( Hermetically  Sealed ) 

One  of  the  greatest  challenges  in  the  field  of  elec¬ 
tronics  is  the  designing  of  components  small  enough  and 
rugged  enough  for  today's  and  tomorrow’s  “miracle”  ma¬ 
chines  and  equipment. 

The  engineers  of  the  Signal  Engineering  &  Mfg.  Co.,  al¬ 
ways  alert  to  this  challenge,  now  offer  the  new  ^ries  100 
Miniature  Relay  which  is  among  the  smallest  and  most  sen¬ 
sitive  of  the  double-pole  type.  It  maintains  high  precision 
under  varying  conditions  and  is  ideally  suited  to  such  equip¬ 
ment  as  military  guided  missile  c»>ntrols  which  must  with¬ 
stand  extremes  of  shock,  vibration,  and  temperature. 

Writt  now  for  Bulletin  SR— 6 


^ 

Laboratory 

Oscilloscope 


EiigiMerinf 
Representatives 
in  Principal  Cities. 


Th«  Takironix  Typ«  514A-D  Calhada-Ray  Otcil- 
loicopa  ha>  lh«  vartatllity  nacattary  far  gan- 
aral  purposa  lobaralory  uta.  Ill  diracl-cauplad 
10  me  varlical  amplifiar  pravidai  axcallant  Iran- 
tiant  raiponia.  Six  canlimalari  af  undiilortad 
varlical  daflaclioil  can  ba  ditplayad  an  lha  naw 
praciiian  flal-facad  i"  calhoda-ray  luba.  A  naw 
3x  iwaap  magnifiar  addi  lo  lha  ulilily  of  lha 
wida,  conlinuouily  variabla  lima  baia  ranga. 
Diracl-couplad  unblanking  aiturat  a  ilaady 
Inlaniily  laval  wilh  iwaap  ipaad  or  duly  cycle 
chongai.  The  ampliluda  and  duly  cycle  of  lha 
naw  iquara-wava  vollaga  calibrator  ora  bolh 
conlinuouily  variable. 


For  ALL  Your  Wiring  Needs! 

GOVT.  SPEC.  HOOKUP  WIRE 

•  •  105*  c.  e.i.  Apreevie 


CiMtima— 0.04  jiiac  0.1  la 

londwIdOl - 4c  to  10  me  OOlMr/rm 

oc  -  2  .y.l«  1.  10  m. 

SaniWvlly  eccwrola  within  3% 

4c — 0.3  v/cm  to  100  v/cm 

ec — 0.03  v/cn  la  100  v/cm  Sinaia,  trieaara4,  ar 

-  ,,, _ .  recurrent  twaaoi 

ColifcnWer  .  ,,, 

Ota  Mv.quera wove,  S.  iwaap  moanifiar 

occurot.  within  3%.  3  kv  eccalarelina  patantiol 

dvty  cycl«  vofiaSI#  All  dc  volfof  t 

2%  to  P8%  •l•<tronl(«lly  r«f  wkii»d 


COMPLETE  WAREHOUSE  STOCKS 


Tektronix,  Inc 


\URITE  FOR 
CATALOG  53-1 


i 
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(continued) 


tiuaul  torque.  The  bearings  are 
recommended  for  indicating  and  re¬ 
cording  meters,  precision  instru¬ 
ments,  computers  and  any  small 
mechanism  where  low  torque  and 
long  life  with  a  minimum  of  atten¬ 
tion  are  desired. 


Literature. 


Toroidal  Inductors.  Torocoil  Co., 
1374  Mobile  Court,  St.  Lauis  10, 
Mo.,  has  released  a  two-page  folder 
describing  numerous  features  of  its 
standard  line  of  toroidally  wound 
powdered  molybdenum  permalloy 
inductors.  Frequency  characteris¬ 
tics,  temperature  effect,  quality 
factor,  size  and  price  of  the  indi¬ 
vidual  units  are  covered. 


Givas  a  Quick,  Accurota 
Chack  of  VHF  Airborne 
Navigation  Equipment 


antenna  cable 


Single-Sideband  Filters.  Burnell 
&  Co.,  46  Warburton  Ave.,  Yonkers, 
N.  Y.,  announces  a  two-page  flyer 
describing  a  new  series  of  single¬ 
sideband  filters  and  including  fre¬ 
quency  response  curves.  They  also 
announce  that  there  will  soon  be 
available  an  entirely  new  and  com¬ 
plete  catalog  of  toroidal  coils,  filters 
and  audio  networks. 


Carol  antenna  cable  is  ideal  for 
connections  to  TV  and  FM 
receiving  antennas  and  motor¬ 
ized  antenna  rotators.  Insula¬ 
tion  is  Carol  Polyethylene — a 
low-loss,  high  strength  diehic- 
tric  that  stays  flexible  and 
strong  over  a  wide  temperatiure 
ranro,  and  resists  moisture, 
oxidation  and  corona. 

Consistently  high  quality  in 
the  cable  you  receive  is  guar¬ 
anteed  by  precision  extrusion 
.  .  .  accurate  temperature  con¬ 
trol  .  .  .  and  strict  production 
control  methods  including  con¬ 
stant  inspection  and  microm¬ 
eter  gauging. 

Supplied  in  twin-conductor 
types,  No.  18,  20  or  22  AWG; 
and  3,  4  or  6-conductor,  No. 
20  AWG;  with  clear,  amber, 
or  brown  polyethylene. 

Write  or  call  Carol  today  for 
full  details  on  our  complete 
line  of  cables  for  electronic 
applications. 


TYPE  H-14 

108-132  AA«gacycl«i 


■  Favorite,  dependable  instru¬ 
ment  for  quick,  accurate  check 
of  VHF  airborne  omnirange  and 
localizer  receivers  in  aircraft  or 
on  the  bench.  It  checks  up  to  24 
Omni  courses,  omni  course  sensi¬ 
tivity,  to-from  and  flag-alarm 
operation,  left  -  center  -  right  on 
90/150  cycle  localizers.  Widely 
used  fur  all  quantitative  bench 
tests.  For  ramp  check,  RF  output 
1  volt  into  52  ohm  line;  for  bench 
checks,  0-10,000  microvolts.  AF 
output  available  for  bench  main¬ 
tenance  and  trouble  shooting. 

frica  $942.00  nat,  f.a.b.  taanlan,  N.J. 

Ask  for  literature  on  new  A.R.C. 
Type  H-16  Standard  Course  Checker 
—  a  simple,  precise  instrument  for 
checking  the  phase-accuracy  of  the 
modulation 
o  n  V  O  R 
(omnirange) 
gene- 
For 

laboratory  or 
field  use. 

Prica  $398.00  f.a.b.  laanlan.  N.J. 


Compound  IMffraction  Projector. 
Electro-Voice,  Inc.,  Buchanan, 
Mich.,  has  published  bulletin  No. 
197  giving  full  details  of  the  CDP 
compound  diffraction  projector,  a 
new  p-a  loudspeaker  system  de¬ 
signed  to  provide  improved  voice 
penetration  and  full  range  musi- 
casting.  The  bulletin  explains  the 
performance  and  operating  features 
of  this  compact,  rugged  new  type 
coaxial  sound  projector,  illustrates 
and  describes  the  audio  diffraction 
principle,  compares  polar  pattern 
and  response  curve  with  existing 
reentrant  type  horns,  gives  cover¬ 
age  and  efficiency  information  and 
mounting  instructions.  It  also  lists 
and  describes  the  accessories  avail¬ 
able  for  the  CDP. 


Dependable  Airborne 
Electronic  Equipment 
Since  1928 


Quality  Report.  Hunter  Spring 
Co.,  Lansdfde,  Pa.  A  new  12-page 
booklet  discusses  the  quality  report, 
its  interpretation  and  value  to  users 
of  springs  and  other  msinufactured 
products.  Written  in  a  clear,  brief 
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TODAY 


Mod9l  100 


Mod9l  200 


For  nucloar  pulso  work,  radar,  TV,  wido  band  amplifiers  and  in  the  design, 
calibration,  and  servicing  of  fast  electronic  systems. 

NOW— N«w  Square  PuIm  Generators  with  a  rise  time  of  oite  millimicrosecond  (10** 
seconds)  and  a  pulse  width  which  con  be  varied  from  one  millimicrosecond  to  several 
microseconds  is  commercially  available.  Positive  and  negative  pulses  of  100  volts  maxi* 
mum  amplitude  are  generated;  the  pulse  amplitude  can  be  varied  from  100  volts  to 
0.006  volts  in  1  db  steps.  The  output  impedance  is  matched  to  the  common  impedance 
coaxial  cables  in  use. 

MODEL  100 — Single  pulse  output 
MODEL  200 — Double  pulse  output — 

(each  pulse  may  be  individually 
attenuated  and  delayed) 

MODEL  300 — ^Three  or  more  pulse  outputs 

ELECTRICAL  AND  PHYSICAL  INSTRUMENT  CORPORATION 

DESIGN,  DEVELOPMENT  AND  MANUFAaURE 
ELEaRONIC  AND  ELEaRICAL  DEVICES 

Sales  and  Business  Office  Engineering  Division 

25  West  43rd  Street  42-19  27th  Street 

New  York  36,  N.  Y.  Long  Island  City  1,  N.  Y. 

Telephone:  Longacre  4-2265  Telephone:  Stillwell  4-6389 


TECHNOGRAPH 

SYSTEM  OF 


ELIMINATE 


SQUARE  PULSE  GENERATORS 
for  the 

MILLIMICROSECOND  TO  MICROSECOND  RANGE 


fully  explained 


>■  M  r«f««  sf  cImt  ImI  tid  illvitrstisM  ky 
Ik*  MifiMtwi  tiMl  IwMwt  •!  Hm  k«ti( 

. . .  TwkMirtfk  Priatti  (Irtailt, 
IN.  INmEwim  I  *t  EnflME. 

Vtlwaklt  iMEini  fsr  Eafliwwt  saS 
Ivfiaatsaiaa  allka . . .  Tka  kty  la  fvtvra 
SavalafaMat  al  aiaay  alactraeic  caaeaaaali. 

41  safti  SVi"  X wM  atlrartira 
karS  earn. 


NEW  PRODUCTS  -  (cMtinued) 

style  for  engineers  and  purchasing ' 
agents  as  well  as  for  inspectors,  the 
handy  5i  x  Ik  in.  booklet  is  divided 
into  8  sections  covering  such  sub¬ 
jects  as  "Types  of  Inspection”  and 
“How  to  Use  a  Quality  Report.”  A 
quality  report  is  a  frequency  dis¬ 
tribution  of  the  critical  character¬ 
istics  of  a  product,  prepared  during 
£nal  inspection  by  the  manufac¬ 
turer  and  delivered  to  the  user  with 
each  shipment  as  graphic  verifica¬ 
tion  of  conformance  to  specifica¬ 
tions.  The  booklet  describes  the 
preparation  of  a  frequency  distri¬ 
bution  in  variables  inspection  by 
either  the  user  or  manufacturer. 
A  section  called  “Interpreting  the 
Quality  Report”  gives  15  typical 
frequency  distributions  and  states 
for  each  what  product  condition  it 
represents  and  what  action  is  indi¬ 
cated. 


from  every  angle . . . 
the  TOUGHEST  CONDITIONS 
require  REON  RESISTORS 


Meters  and  Controls.  Bailey  Meter 
Co.,  1050  Invanhoe  Road,  Qeveland 
10,  Ohio.  Bulletin  18  is  a  compre¬ 
hensive  catalog  offering  informa¬ 
tion  on  the  company’s  complete  line 
of  meters,  control  equipment  and 
engineering  services.  It  is  written 
for  engineers  in  power  plants,  pub¬ 
lic  utilities  and  process  plants. 
Fifteen  measured  variables  common 
to  power  and  process  operations 
form  the  index  for  selecting  ap¬ 
propriate  metering  and  control 
equipment.  Basic  specifications, 
illustrations  and  detailed  literature 
references  are  included. 


Produefion  line  ruggedness 
with  hair-line  accuracy  I 

You  can  be  sure  once  it's  mounted 
...  it  stands  up  for  good ! 


One  of  the  largest  sample 
departments  In  the  country  I 

Prompt  delivery  of  samples  to  your 
needs  in  approx,  two  weeks.  Pro¬ 
duction  quantities  in  four  weeks. 


High  standards  of  quality  I 
Whether  for  Commercial  or 
for  Government  equipment, 
Reon  Resistors  ore  mane- 
.  factored  to  the  some  rigid 
L  specifications. 


ms,  m»,  m/,  mi,  mi 

Raliiitt  I 

Mill  1/4  to  1  watt 
COM !  VSi  to  2  wotti 
TtItrMcti 
MU;  1%to.1% 

COM:  1%te.02% 
ItsiilMct  Rniit  I 

MIL ;  1  ohm  to  4  m«Q. 
COM ;  1  ohm  to  10  mog. 


WRITE,  .for  compUt*  ipoclficotiont  on  th« 
Rboo  Ratistor  MII-R-93A  sorias  and  for  in¬ 
formation  on  othar  stondord  comntarciol  and 
spaciol  typat.  Raquail  our  application  shaat. 


Regulated  Pawer  Supplies.  Perkin 
Engineering  Corp.,  345  Kansas  St., 
El  Segundo,  Calif."  Bulletin  L453 
is  an  8-page  publication  covering 
a  line  of  magnetic  amplifier  regu¬ 
lated  power  supplies  for  laboratory 
testing  applications.  The  bulletin 
describes  high-voltage  and  low- 
voltage  power  supplies  with  regula¬ 
tions  down  to  0.15  percent. 


naiti®"* 


Sound  Equipment.  Shields  Labora¬ 
tories,  Inc.,  810  N.  Lincoln  Ave., 
Pittsburgh  12,  Pa.,  has  available 
two  catalog  sheets  on  its  audio 
equipment.  One  describes  and  il¬ 
lustrates  the  model  PE-1  preampli¬ 
fier-equalizer  that  fulfills  necessary 
functions  in  the  reproduction  of 
recorded  music  from  modem  mag¬ 
netic  pickups.  The  other  lists  the 
outstanding  features  of  the  model 


Some  REON  types 


Subminiature 


Encapsulated 


aECTKONICS 


Carter  Mater  Co. 

2*4*  N.  Atafrfewoed  Ave.,  CMcoye  47 
Tteote  tend  new  calolagt  conlainin«  cem- 
pleta  infermotlen  an  Carter  “CMtem”  Can- 
vofton  and  aHier  Rotary  Power  Svp^iet. 


MAIL  COUPON  FOR  CATALOG 

Carter  Rotary  Rawer  Swp^lie*  ore 
mode  In  o  wide  voriety  ef  tytte*  and 
capacities  for  cemmunlcaHent,  labora- 
tewy  and  Indwttrlal  appllcotleas.  Used 
in  aircraft,  marine,  and  mobile  radio, 
geophysical  instrwments,  ignition,  tim¬ 
ing,  etc.  MAIL  COUPON  NOW  for 
complete  Dynameter  and  Converter 
Catalogs,  with  speciRcatiens  and  per¬ 
formance  charts  on  the  complete  line. 

DITdCSI?  MOTOR  CO. 


SiONAL 

KIT 


DC-AC  CONVERnR 


These  latest  of  all  Carter  DC  to  AC 
Converters  enre  specially  engineered 
for  professional  and  commercial  ap¬ 
plications  requiring  a  high  capacity 
source  ef  AO  cycle  AC  from  a  DC  power 
supply.  Operates  from  storage  bat¬ 
teries,  or  from  DC  line  voltage.  Three 
‘‘Custom”  models,  delivering  300, 
400,  or  SOO  watts  1 1 S  or  220  V.  AC. 
Wl^  range  of  Input  voltage,  12,  24, 
32,  64,  110  or  230  V.  DC.  Unequalled 
capacity  for  operating  professional 
recording,  sound  movie  equipment 
and  large  screen  TV  receivers.  Avail¬ 
able  with  or  without  manual  fre¬ 
quency  control  feature. 


Mcfomo^ofs 


fnduefor  AhernatCf, 


U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

if  ALL  ORDERS  DELIVERED  PROMPTLY  if 

Manufacturers  of 
Highest  Quality  Connectors 

e 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10.  KY. 

Phone  Arlington  4640 


BOWSER  ENGIHEERED  ...YOU  SEE 


Frosting  of  windows  is  no  problem  in  a  Bowser  Low 
Temperature  Test  Chamber.  Special  Nesa  glass, 
with  its  electrically  conductive  surface,  insures  clear 
vision  of  items  under  test.  This  is  just  one  of  the 
many  "extras"  that  Bowser  has  engineered  into  its 
test  chambers  . .  .  another  reason  why — for  all  your 
needs  in  environmental  test  equipment — your  best 
bet  is  Bowser,  the  pioneer. 

Performance  characteristics  of  this  Bowser  chamber 
include: 

•  Temperature  range  from  — I00°F  to  l85°F. 

•  Altitude  simulation  up  to  85,000  feet. 

•  Evacuation  rate  of  5000  F.P.M. 

With  outside  dimensions  of  13'  2"  wide  x  11*2"  high 
X  16'  6"  tong,  this  standard  model  chamber  has  an 
interior  working  area  of  10'  x  10'  x  8'  high.  Door  is 
S'  wide  X  8'  high,  its  window  30"  x  30",  and  wall 
window  36"  X  36". 


HESA  QLASS 

Nesa  Coated  Glass  used  in  Bowser  Low 
Temperature  Chambers  has  an  electric¬ 
ally  conductive  surface  that  can  be 
heated  .  .  .  preventing  icing,  frosting  or 
fogging  of  observation  windows. 


y  msf»  mm/ll  Rimimm 
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NEW  PRODUCTS  (coatioucd) 

RVC-10  remote  volume  control  that 
is  designed  to  provide  the  user  with 
a  convenient  means  of  varying  the 
volume  of  any  high-hdelity  music 
system,  radio  or  tv  receiver  from  a 
remote  point.  The  RVC-10  de¬ 
scribed  provides  over  30  db  of  con- 
i  tinuous,  smooth  volume  variation. 

Components  Catalog.  P.  R.  Mallory 
i  &  Co.  Inc.,  3029  E.  Washington  St., 
Indianapolis  6,  Ind.,  has  available 
I  the  1953  catalog  (No.  553)  of  pre- 
:  cision  electronic  components.  The 
catalog  lists  and  describes  more 
than  2,200  items,  mostly  replace¬ 
ment  components,  that  are  handled 
j  through  the  company’s  distributor 
!  system.  The  catalog  also  includes 
I  list  prices  for  items  listed.  Com- 
!  ponents  shown  represent  7  of  the 
company's  10  manufacturing  divi¬ 
sions  :  Battery,  Capacitor,  Rectifier, 
Resister,  Switch,  Tuner  and  Vibra¬ 
tor. 

Microwave  Radio  for  Pipelines. 
Westinghouse  Electric  Corp.,  Box 
2099,  Pittsburgh  30,  Pa.  Applica¬ 
tion  of  the  new  2,000-mc  microwave 
j  radio  equipment  to  the  pipeline  in¬ 
dustry  is  described  in  booklet 
B-5851.  Features  of  the  type  FR 
microwave  radio  and  type  FJ  mul¬ 
tiplexing  equipment  and  their  im¬ 
portance  to  the  pipeline  industry 
are  discussed.  Points  covered  in¬ 
clude  frequency  division  multiplex¬ 
ing,  crystal  frequency  control, 
standby  equipment,  maintenance 
features  and  many  others. 

Electronic  Computer.  Ferranti 
j  Ltd.,  Moston,  Manchester  10,  Lan- 
.  cashire,  England,  has  published  a 
well-illustrated  booklet  dealing  with 
the  Manchester  universal  electronic 
computer.  Included  are  historical 
information,  a  complete  description 
of  the  application  of  computers, 
technical  data  on  this  particular 
I  type  and  a  brief  survey  of  the  com¬ 
pany’s  products.  One  page  of  the 
booklet  is  devoted  to  an  invitation 
for  inquiries. 

Tubular  Paper  Capacitors.  Pyra¬ 
mid  Electric  Co.,  1445  Hudson 
Blvd.,  North  Bergen,  N.  J.  Catalog 
PG-3  contains  complete  engineer¬ 
ing  data,  performance  curves,  con¬ 
struction  styles,  sizes,  capacitance 
and  voltage  listings  for  a  line  of 
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AVAILABLE  AT  ALL  LEADING  RADIO  PARTS  JOBBERS* 


SERIES  6918  or  6924 

RACKS 

by  PAR-METAl 


WRITE  FOR  CATALOG! 


Ford  Instrumont  Company  makos 
th«  finest  precision  instruments 
and  mechanisms  for  industry  and 
the  armed  forces. 


WESTERN  ELECTRONIC 
SHOW  and  CONVENTION 
SAN  FRANCISCO 
AUGUST  19-21 


1336  N.  Hoisted  St.,  Chicago  22,  III. 
Caita4lait  Kupffntmtlv: 

AHet  Radi*  Care.  Ltd.,  5d0  Kief  St.  W. 
Toreeto  2B,  Coeede.  Phaea:  Wavoriy  474' 


FORD  TILESYN  UNITS  are  available  in 

wide  selection  of  sires— proved  preci¬ 
sion  accuracy,  corrosion  and  fungus 
resistance  mean  better  synchros  when 
you  specify  Telesyn. 


TAKE  NO  CHANCES  WITH 
VITAl  EQUIPMENT... 


FORD  SERVO  MOTORS  (60  and  400 

cycles)  for  extremely  low  inertia  and 
high  frequency  response.  1/5;  Vi:  I  Vi: 
2*2:  10-watt  models  in  both  low 

and  high  voltage,  including  magnetic 
amplifier  controlled  types. 


18'A"  or  24"  DEEP,  for  19"  WIDE  PANaS 

•  Pan*l  Spocos;  6114",  70",  or  77"  high. 

•  Finished  in  Prime  Coat,  Block  Wrinkle,  Grey 
Lacquer,  Grey  Wrinkle. 

•  Series  6918  or  6924  Racks  may  be  used  in 
"rows"  or  "gangs"  as  corner  trims  are  re¬ 
movable  from  front  of  cabinet. 

•  Standard  shelves  and  roller  trucks  are  manu¬ 
factured  by  us  for  use  with  these  Rocks. 

THESE  RACKS  ARE  MODERATELIT  PRICED 
and  AVAILABLE  EOR  SHIPMENT  FROM  STOCK 
PlmiMi  an  electronic  product?  Consult  Pit  Metel  lor 

RACKS  •  CABINETS  SATremcs,  Ik  .  Ruent.  N 


FORD  ELEaRiai  RESOLVERS  avail¬ 
able  in  sizes  23  and  31— interchange- 
ability.  temperature  compensation 
-60*F  to  -I-I60*F.  highest  accuracy, 
adaptability,  400  cycle  frequency. 

Ford  Instrumanl  also  makes  mag¬ 
netic  amplifier  systems,  computers, 
converters,  mechanical  integrators 
and  other  instruments  aitd  equip- 
merrt.  Write  for  more  details. 


Remember,  Par-AAetol  equipment  It  mode  by 
elecfromc  ipecKifisIt,  not  iuti  o  sheet  metal  shop. 


PRODUCTS  CORPOtATION 

32<2  —  49IJI  ST..  IONS  ISUWO  CITY  3,  N.  V. 

Tel.:  ASMrio  g-«40S 

Eipert  Dept.:  RecLe  Intereetienel  Cerp, 
II  Lett  40  Street,  New  Yerk  I*.  N.  Y. 


FORD  INSTRUMENT  COMPANY 

Division  of  Th#  Sporry  Corporation 
31-10  Themsen  A«c.,  Im|  Islend  City  1,  N.  Y. 


A  nigged  Jock  Cover  that 
:  provides  a  moisture-proof  seal  over 

thd  opaniog  of  a  Pkona  Jock.  This  Jock 

Cover  is  a  special  lock-nut  with  binged  cover — 

'  special  molded  rubber  washer  inside  cover  pro- 
1  videt  a  close  fit  to  the  special  nut. 

1 

1  Switchcraft  produces  a  complete  line  of  Jacks 

1  to  meet  JAN  specifications,  consisting  of  such 
types  os  JJ-026,  JJ-033,  JJ-034,  JJ-082,  JJ.089, 

1  etc.  Full  information  will  be  found  in  our  catalog, 

i  Send  for  catalog  S-S2. 

VISIT  OUR  BOOTH 

No.  919 
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When 

VIBRATION 

AND  SHOCK 

become  a  heodoche- 


FINNFLEX  Sj 


NEW  PRODUCTS  (cwi»inu«d) 

Glasseal  hermetically  sealed  mini¬ 
ature  tubular  paper  capacitors. 
Also  available  is  a  wall  chart  sriv- 
ing  a  graphic  representation  of 
minimum  insulation  resistance  re¬ 
quirements  of  the  type  H  (Halo- 
wax  impregnated),  type  M  (min¬ 
eral  oil  impregnated)  and  type  X 
(synthetic  oil  impregnated). 


Tape  Wound  Cores.  Thomas  & 
Skinner  Steel  Products  Co.,  Inc., 
1122  E.  23rd  St.,  Indianapolis,  Ind. 
Bulletin  WC-363  describes  a  line  of 
tape  wound  cores  for  saturable  re¬ 
actors,  power  transformers,  and 
other  electronic  and  electrical  ap¬ 
plications.  It  covers  cores  in  both 
rectangular  C  and  round  toroidal 
types.  Specifications  and  value 
graphs  are  provided,  covering 
wound  cores  in  12  mil  Ortho  Sil, 
or  oriented  silicon-iron,  for  60- 
cycie  applications;  and  in  4  mil 
OrthoSil  for  400  cycle  and  higher 
applications.  The  value  graphs 
give  evidence  of  Ortho  Sil’s  high 
flux  densities,  with  correspond¬ 
ingly  low  losses.  Also  shown  by 
graph  is  OrthoSil’s  orthographic 
characteristic,  providing  an  ex¬ 
tremely  rectangular  hysteresis 
loop. 


■  urn  to  MiMti 

PINNFLEX  offers  MAXIMUM  PtO- 
TKTION  for  VITAL  EQUIPMENT 
by  means  of: — 

AIRBORNE  MOUNTING  BASES 
VIBRATION  ISOLATORS 
SHOCK  MOUNTS 


Power  Wire  Wound  Resistors.  In¬ 
ternational  Resistance  Co.,  401  N. 
Broad  St.,  Philadelphia  8,  Pa. 
Catalog  bulletin  C-1  covers  tubular 
and  flat  power  wire  wound  resist¬ 
ors.  It  includes  comprehensive 
data  on  adjustable  features, 
brackets,  characteristics,  coating, 
dimensions,  derating,  insulation, 
specifications,  tolerances  and 
windings.  Contained  in  the  12 
pages  are  photos,  detailed  charts 
and  graphs. 


TYPi  iSIf 

MOUNTINO  RASE 

ThM«  units  hav*  wccptional  nicgadnatt, 
plus  a  tptciMi  firdorcmd  ttructuiw  to 
withstand  shock  far  in  axcass  of  30  “Q”. 
This  charactaristic  makas  thasa  basaa 
idaal  for  usa  in  carriar-basad  aircraft. 


Conform  to  JAN-C-172A,  but  oro  actu¬ 
ally  mado  to  oxcood  MIL-E-5400  (Supor- 
socting  AN-E-19)  Drop  Tost  roquiromonta. 

HNNEIEX  Mounts  isolata  vibration  and 
ahock  from  Elactronic,  Communication, 
and  Control  Equipmant.  They  offar  unim- 
poirad  afficiancy  from  — 80*  to  4-250‘F., 
"SafaefiVa  Action"  friction  dampaning, 
non-/fnaar  tfaa/  tpringa,  and  other  faa- 
turas.  Many  tizas,  load  ratings  availabla. 

HNNFLEX  S-POINT  SERVia  for  SPECIAL 
PROIIEMS:  (1)  Tasting:  Wa  hava  com- 
plata  laboratory  facilitias  for  Vibration, 
Shock  and  Drop  Tasting  .  .  .  (2) 
Oosigning:  Wa  design  and  recommend 
a  Shock  or  Vibration  Mount  best  suited 
to  your  special  needs  .  .  (3)  Manufac¬ 
turing:  We  have  substantial  facilities  for 
manufacturing  the  desired  unit  in  any 
Quantity,  aconomically,  and  on  schadu/e. 
Sand  us  your  problam  today,  or  writo 
for  Catalog  MB-ltO, 


Capacitors  and  Pulao  Forming 
Networks.  Aircraft-Marine  Prod¬ 
ucts,  Inc.,  2100  Paxton  St.,  Harris¬ 
burg,  Pa.,  has  published  a  28-page 
brochure  that  provides  design  and 
test  data  on  Capitron  capacitors 
and  pulse  forming  networks  and 
gives  information  on  all  important 
features  of  these  components.  Par¬ 
ticular  attention  is  given  to  Ampli- 
film,  the  new  synthetic  dielectric 
that  makes  it  possible  to  effect 
tremendous  reductions  in  size  and 
weight  of  the  units.  Profusely 
illustrated  with  reproductions  of 


TYRE  "CO"  MOUNTING  BASE 

Etpacially  dMienad  for  ^uipment  hav¬ 
ing  accantric  CG  parmitting  a  wida  vari- 
ation  in  the  loads  applied  to  the 
individual  mounting.  The  use  of 
FINNFLEX  Vibration  and  Shock  Mate¬ 
rial  assures  you  of  superlative  Industrial 
or  Governmental  Bases  and  Mounts. 


Specialists  in  Vibration  Control 

333  JACXSON  AVENUE.  NEW  YORK  54.  N.  Y. 
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You’ll  be  well  repaid  by  getting 
the  facts  on  a  special  group  of 
Pure  Ferric  Oxides,  developed 
by  Williams  especially  for  use 
in  the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99%  FejOs.  They 
contain  a  minimum  of  impuri¬ 
ties.  They  are  available  in  a 
broad  range  of  particle  sizes  and 
shapes.  Among  them,  we’re  cer¬ 
tain  you’ll  find  one  that’s  "just 
right’’  for  your  requirements. 
The  proper  application  of  Ferric 
Oxides  to  the  manufacture  of 
Ferrites  is  our  specialty. 

Tell  us  your  requirements  .  .  . 
we’ll  gladly  send  samples  for 
test.  Chances  are  good  that  our 
Ferric  Oxide  "Know  How’’  can 
save  you  considerable  time  and 
money.  Address  Dept.  25,  C.  K. 
Williams  &  Co.,  Easton,  Pa. 


COLORS  &  PIGMENTS 


C.  K.  WILLIAMS  &  CO. 

Eaiton,  Pa.  •  East  St.  Louis,  Ml. 
Emeryville,  Cal. 


if  We  aw#  preoMie  IIN  Mapaetts  Irofi 

*  poerSan  for  Mie  Oestreni*  Core  In- 
Sloeti  1,  the  Mopnetk  Tope  BecerPlwp  IwSue 
try  oi^  ether*.  Wrtte  fer  teeiplete  te«hiil«el 


2041  W.  Ckoriestoe  St. 


Ptont  No.  2:  79  CiMsei  St..  H«tftfer4. 
Also  Mtrs.  of  Procisioe  lobbins 


Chicepe  47.  IN. 


(£11  A.yy-rJAYDON 

i\A/  0  M  P  A  N  Y 

305  NO* *IH  ilM  StSIII 


let  WILLIAMS 

help  you  apply 


ferric  oxides 


to  the  manufacture 
of  your 


ERRITES 


ony  s/iope  .  .  .  length  .  .  . 

ID  or  OD  ...  to  meet 
your  specific  requirements 


SEND  FOR  ARBOR  LIST 


Free  to  you  upon  request  .  .  .  lists  over 
2000  sizes  ...  all  promptly  available. 
A  free  sample  is  also  yours  for  tbe  osk- 
ing  .  .  .  just  send  your  specifications. 

Precision  Paper  Tubes  are  spiral- 
wound  of  finest  dielectric  kraft,  fisk 
paper,  cellulose  acetate,  or  combina¬ 
tions. 


Write  us  today! 


thisTEFLON  gives  you 

uniform  parts... 

electrically.  ..dimensionally 


Non  porous  FLU0R0FLEX*-T  assures  electrical  stability. 


IVs  stress  7'elieved  for  uniform  machinability. 


It’s  in  the  processing— not  in  the  appearance— that  the 
real  difference  in  Teflon  shows  up.  Natural  discolora¬ 
tions  don’t  mean  a  thing  to  performance.  But  variable 
properties  do. 

'That’s  why  Fluoroflex-T  products  are  extruded  or 
molded  under  rigid  control.  Specially  designed  equip¬ 
ment  compacts  Teflon  powder  to  the  critical  density— 
which  not  only  prevents  porosity,  but  also  assures 
highest  tensile  strength.  Resistoflex  processing  relieves 
internal  stresses  to  provide  better  dimensional  stabil¬ 
ity  without  any  porosity.  In  short,  Fluoroflex-T  rods, 
tubes  and  sheets  offer  uniformly  optimum  properties. 

All  this  means  non  absorbent  insulators,  for  opti¬ 
mum  UHF  performance  . . .  and  also  uniform  machin¬ 
ing  with  fewer  rejects.  Why  not  specify  Fluoroflex-T 
for  your  Teflon  parts?  For  more  information  write  for 
Bulletin  FT-1. 

■DuPont  trad*  mark  for  it*  tctra/Iuoroethylene  recin. 

•  Retlttofl*x  trade  mark  for  product*  from  fluorocarbon  resin*. 


RESISTOFLEX 

corporation 

Belleville  9,  N.  J. 


SPECIALLY  ENGINEERED  FLEXIBLE  RESISTANT  PRdbUCTS  FOR  INDUSTRY 


NEW  PRODUCTS  (cantimitd) 

actual  test  charts,  the  booklet 
points  out  that  Capitrons  are  not 
made  in  a  standard  line  of  types  or 
models,  but  are  designed  for  the 
;  speciflc  requirements  of  the  equip- 
i  ment  in  which  they  are  to  be  used. 


TV  Fuse  Guide.  Littelfuse,  Inc., 
1865  Miner  St.,  Desplains,  Ill.,  has 
prepared  a  new  and  up-to-date  tv 
fuse  guide  containing  the  very 
latest  information  on  fuse  usage 
in  modern  tv  sets.  The  style  of  the 
revised  guide  has  been  changed 
because  of  the  increase  in  the 
numbers  of  tv  sets  and  models 
since  the  previous  issue  was  pub¬ 
lished.  The  booklet  is  perforated 
so  that  set  manufacturers,  jobbers 
and  service  men  can  hang  it  on 
the  wall  conveniently  and  easily. 

Silicon  Diodes.  Microwave  Asso¬ 
ciates,  Inc.,  22  Cummington  St., 
Boston,  Mass.,  announces  a  new  2- 
color,  4-page  brochure  describing 
11  silicon  diodes  for  microwave 
mixer  and  video  use.  Designated 
as  catalog  53S,  the  brochure  is 
complete  with  distribution  charts 
and  tables  for  diodes  for  use  from 
10  to  less  than  1  cm.  Special  men¬ 
tion  is  made  of  new  low  noise,  uni¬ 
form  impedance  characteristic  de¬ 
tectors  for  radar  and  the  new 
microwave  relay  frequenciies.  Sev¬ 
eral  types  of  diodes  matched  for 
use  in  balanced  mixer  use  are 
described. 

Airborne  'Transformer-Rectifiers. 
Perkin  Engineering  Corp.,  345 
Kansas  St.,  El  Segundo,  Calif.,  has 
available  literature  dealing  with 
a  new  series  of  airborne  trans¬ 
former-rectifier  units  for-28-v  air¬ 
craft  d-c  power  systems.  'The  units 
described  have  current  ratings  up 
to  200  amperes;  and  are  designed 
in  accordance  with  the  environ¬ 
mental  and  electrical  requirements 
of  MIL  specifications,  and  result 
in  considerable  savings  in  weight, 
space  and  efficiency. 

Mass  Spectrometer.  Consolidated 
Engineering  Corp.,  300  N.  Sierra 
Madre  Villa,  Pasadena  15,  Calif. 
Bulletin  CEC-1824  deals  with  the 
model  21-610  mass  spectrometer 
that  is  designed  for  accurate,  high¬ 
speed  process  monitoring  and  con¬ 
trol.  The  instrument  described  is 
tailored  to  the  needs  of  the  oil 
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60-DAY 

FREE  TRIAL 


of  America’s  most  popular 
bench  assembly  stool 


CHANNEL 

MOUNT 


STYPOL 

ENCAPSULATED 


HERMETICALLY 

SEALED 


297  North  7th  St..  Brooklyn  1 .  N.  Y 


Compact . . .  Dust-Proof 

TIME  DELAY  RELAYS 

solenoid  actuated— pneumatically  timed 

Introduces  time  delays  into  a*c  or  d-c  circuits.  Easily 
adjusted  to  provide  delays  ranging  from  0.1  second  to 
five  or  more  minutes. 

The  AGASTAT  is  small,  light,  and  operates  in  any 
position.  Dust-proof  timing  chamber  assures  long  oper¬ 
ating  life  with  a  minimum  of  maintenance. 

Writ*  for  Bulletin. 

I 

Division  of  Elastic  Stop  Nut  Corporation  of  America 
1027  Newark  Avenue,  Elizabeth  3,  Now  Jersey 


A  tired  worker  costs  A4UCH 
more  than  a  good  choir 

•  4-w«y  aeiutHiM*  bockratl 

•  Scroll  thapocl  e**lvr«  tMrt 

•  Tompor-proof  Iwbvior  •ll-waWoe 
condrvctlon 

•  Adi«*loW«  iMlflil  from 

17'  !•  35'  or  24'  to  32' 


A  DEPENDABLE  SOURCE 
FOR 

TRANSFORMERS 

MIL.T.27  &  COMMERCIAL 


Now  test  Royal's  famous  No.  515 
stool  in  your  own  plant  without  cost 
or  obligation.  See  why  the  country's 
top  firms  choose  it  for  superior  versa¬ 
tility 'and  durability.  Write  for  free 
trial  stool  today  I 


•  Pulse 

•  Audio 

•  Power 

•  Filter  Choke 

•  Filament 

•  RF  Coils 


melal  furmhtre  iiece  '97 


Royal  Mftal  Manufacturiiig  Co. 

I7S  Sertk  IUcM|«*  CtoMW,  t«p.21M,thiu|e  I 


Custom  Built  to 
your  Spoeifleotfons 
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NIW  PRODUCTS  (eontimied) 

refinery,  chemical  plant  and  labor¬ 
atory.  The  4-page  brochure  is 
well-illustrated  and  fully  describes 
the  instrument’s  operation. 


Germanium  Diodes.  National 
Union  Radio  Corp.,  Hatboro,  Pa. 
Bulletin  1001  gives  the  electrical 
characteristics  for  19  point-con¬ 
tact  germanium  diodes  in  the  com¬ 
pany’s  line.  Included  are  an  illus¬ 
trated  description,  mechanical  and 
electrical  specifications. 


Temperature-Limited  Diodes. 
Thermosen,  Inc.,  1700  Summer  St., 
Stamford,  Conn.  A  4-page  folder 
gives  complete  specifications  for 
six  temperature-limited  diodes 
having  stable  emission  character¬ 
istic  and  which  are  available  from 
the  manufacturer  as  standard  cat¬ 
alog  items.  Three  of  the  tubes  de¬ 
scribed  incorporate  a  safety  fea¬ 
ture  by  which  filament  failure 
closes  an  external  high  impedance 
circuit.  All  of  the  tubes  are  illus¬ 
trated  in  the  folder;  data  include 
electrical  and  mechanical  speci¬ 
fications,  basing  diagrams  and  bas¬ 
ing  designations. 


With  electronic  controls  taking  over  more 
and  more  operational  functions  in  aircraft, 
it’s  becoming  increasingly  important  that 
the  electron  tubes  used  be  dependable  under 
conditions  of  high  altitude,  continuous 
vibration,  varying  voltages  and  frequent 
shock.  Because  of  their  advanced  design 
and  construction  .  .  .  born  of  never-ceasing 
research  and  special  production  skills  .  .  . 
Bendix  Red  Bank  Reliable  Electron  Tubes 
have  the  dependability  necessary  to  meet 
these  severe  operating  conditions.  You  can 
depend  on  our  long,  specialized  experience 
to  give  you  the  right  answer  .  .  .  for  all 
types  of  regular  as  well  as  special-purpose 
tube  applications.  Call  on  us  for  full  details. 

MowMfartMfft  Sp»c<o<  fWctr*ii  Jvh—, 

ImvmfmrB,  ¥nOi9mml  0.  C 


D-C  Power  Amplifier.  South¬ 
western  Industrial  Electreniqa  Co., 
Inc.,  2831  Post  Oak  Road,  Houston 
19,  Texas.  A  4-page  loose-leaf 
perforated  catalog  illustrates  and 
describes  the  model  B  d-c  power 
amplifier  for  the  sonic  and  sub¬ 
sonic  frequency  ranges.  Applica¬ 
tions,  electrical  and  mechanical 
specifications,  and  a  schematic  dia¬ 
gram  are  included. 


Continuous  Tape  Reproducer.  Am- 
pex  Electric  Corp.,  934  Charter  St., 
Redwood  City,  Calif.  A  4-page 
folder  covers  the  type  460  continu¬ 
ous  tape  reproducer,  a  new  con¬ 
cept  in  background  music  and 
continuous  sound  reproduction.  In¬ 
cluded  are  a  complete  description, 
illustration,  design  data,  general 
performance  characteristics  and 
.specifications. 


HEATER  VOLTAGE 


PUTE  VOLTAGE 


SCREEN  VOLTAGE 


GRID  VOLTAGE 


PLATE  CURRENT 


.Antenna  Handbook.  Channel 
Master’Corp.,  Ellenville,  N.  Y..  has 
published  a  tv  antenna  handbook 
for  vhf  and  uhf.  It  is  a  12-page 
manual  illustrating  and  describing 
more  than  60  different  vhf  and  uhf 
antennas  currently  being  pro¬ 
duced,  and  is  designed  to  assist  the 


DIVISION  OF 


AVtATtOM 

tONPONMTtOM 


EATONTOWN,  N.  J.  , - - 

fi^orl  Sol«s:  lnl»rnoti«nol  Dlvi»ion,  205  iotl  42fid  St.,  N«w  YoHi  17,  N.  Y. 


TVPt  AMO  MOOCL  INOIX 

RTMA 

JAN 

Nwaril 

N*. 

N*. 

Na. 

Tru 

TE-r 

M39 

OCTAL 

FULL  WAVE 
RECTIFIER 

TE-3 

SI3* 

OCTAL 

FULL  WAVE 
RECTIFIER 

TE-S 

snz 

OCTAL 

FULL  WAVE 
RECTIFIER 

TMO 

SM3 

MINIATURE 
FULL  WAVE 
RECTIFIER 

TE-a 

(10( 

OCTAL 

FULL  WAVE 
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mmf/ft 


J47  IMA. — 


tfiM.  iMOfM 


SENSITIVE  MINIATURE  RELAYS 

PERFECTLY  COUNTER-BALANCED 

Contact  arrangements  up  to  and 
including  DP  DT  3  Amp  at  28  volts 
A  t  D.C.,  or  TOO  Milliamperes  at  150 
lf\i8  volts  D.C.  resistive  load. 


AIR-SPACED  ARTICULATED 

CABLES 

Ojffier  a  unique  combination  of 

^  FRACTIONAL 
^  CAPACITANCE 

✓  HIGH 


40$TVBS  A*i|iuBUHatM 


CHASSIS  OCRIINO 
j  LAYOUT 


Hermetically  Sealed. 

Required  coil  povrer  as  low  as  20 
milliwatts. 

Coil  resistance  up  to  15,000  ohms. 
Weight,  maximum  3.5  oz. 


HIGH 

IMPEDANCE 


^  MINIMUM 
^  ATTENUATION 


ALONG  WITH 

jV  EXCEPTIONAL 
^  FLEXIBILITY 

^  LIGHT  WEIGHT 

38  STOCK  TYPES 

FOR  ANY  OF  YOUR  STANDARD 
OR  SPECIAL  APPLICATIONS 


DUE  TO  ITS  PERFECTLY  COUNTER  BALANCED  FEATURES  THIS  RELAY  WILL 
WITHSTAND  HIGH  ACCELERATION,  VIBRATION,  SHOCK  AND  TUMBUNG 

Mass  Production  Requirements  Invited 

Detailed  information  on  request. 

INVItONMlNT  ntf 
iitcrtKAi  tQuirmnr 

Phaostron  Company  •  151  Pasadena  Ave.  •  South  Pasadena.  Cauf. 


MINIATURE 

HIGH-RELIABILITY  WIRE-WOUND 

POTENTIOMETERS 


Precision-built,  to  military  requirements 


THFI  WATERS  TYPE  RT  SERIES  of  miniature,  wire- 
wound  potentiometers  will  satisfy  your  most  stringent  require¬ 
ments.  Anodi/.ed-aluminum  bodies  with  sealed,  line-reamed 
shaft  bushings  and  sealed  terminal  plates  enable  these  units 
to  meet  severe  environmental  tests  —  imniersion,  sail  spray, 
fungus,  shock,  vibration,  and  wide  temperature  range. 

CHECK  THESE  SPECIFICATIONS: 

•  Size  .  .  .  diameter,  depth. 

•  lean  er  dissipation  .  . .  d  watts  at  80  degrees  C. 


NIW  PRODUCTS  (cMtiRMR) 

installation  man  in  selecting  the 
proper  antennas  for  all  types  of 
reception  areas  and  conditions. 
Full  technical  data,  including  gain 
curves  and  directivity  patterns  are 
included  on  most  of  the  models. 
Completely  up-to-date,  the  2-color 
brochure  also  includes  a  section 
on  interaction  Alters,  which  permit 
the  use  of  a  single  transmission 
lead  with  two  or  more  antennas, 
vhf  and  uhf.  Complete  informa¬ 
tion  is  also  included  on  towers, 
telescoping  masts,  mounting  acces¬ 
sories  and  the  Katy-B  tv  booster. 

Electronic  Components.  Erie  Re¬ 
sistor  Corp.,  644  W.  12th  St.,  Erie, 
Pa.,  has  issued  a  complete,  new 
I  16-page  catalog  of  electronic  com- 
I  ponents  for  distributors  and  serv¬ 
ice  departments.  This  catalog, 
D-53,  supersedes  previous  catalogs 
and  includes  all  new  items  intro¬ 
duced  since  publication  of  their 
last  catalog,  together  with  the 
longtime  standard  numbers.  It  is 
complete  with  up-to-date  listings, 
illustrations  and  descriptions. 

Tape  Recorder.  Ampex  Electric 
Corp.,  934  Charter  St.,  Redwood 
City,  Calif.  A  4-page  folder  illus¬ 
trates  and  describes  the  model  350 
professional-type  magnetic  tape 
recorder  that  is  designed  for 
I  broadcast  stations,  recording  stu- 
{  dios,  educational  institutions, 

1  high-fidelity  enthusiasts  and  other 
:  highly  critical  users.  The  unit 
I  described  features  convenience, 

'  ease  of  cueing  and  editing,  sim- 
I  plicity  of  control,  accessibility  for 


•  Operating  temperature  . . . 

— 5.5  degrees  C  to  -|-80  degrees  C. 

•  W eight  . .  .  5/16  ounce. 

•  Temperature  coefficient  .  .  . 

0.002%  per  degree  C,  above  UK)  ohms. 

•  Rotational  life  . . .  more  than  1,(K)0,(XM)  cevolutions. 

•  All  mechanical  contacts  of  precious  metal. 

•  All  non-wiping  contacts  soldered  as  well  as  mechanically 
secured. 

•  Resistances  .  .  .  10  ohms  to  50,000  ohms,  linear  ta{)er. 


servicing  and  reliability.  General 
performance  characteristics  and 
specifications  are  given. 

Tube  Characteristics.  Sylvania 
Electric  Products  Inc.,  1740  Broad¬ 
way,  New  York  19,  N.  Y.,  has  re¬ 
leased  new  versions  of  its  char¬ 
acteristics  booklets.  The  familiar 
green  “Sylvania  Television  Picture 
Tube  and  General  Purpose  Cathode 
Ray  Tube”  characteristic  chart 
has  been  revised  to  include  the 
latest  modifications,  type  changes 
and  the  like.  Over  30  tube  types 
have  been  added,  which  brings  the 
total  types  listed  in  the  booklet  to 
over  250.  There  are  56  different 
basing  diagrams  accompanying 
these  tube  types.  The  revised 
“Sylvania  Radio  and  Television  Re- 
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RESISTORS 


TYPE  65X 
(Actuol  Six«) 


ttVVttWTWNU't^ 

WITH  THE 
PACEMAKER  IN 
AVIATION  PROGRESS 


BELL 


NEEDS 

MISSILE 

Engineers  and  Technicians 
For  Field  Test  Positions 

IN 

NEW  MEXICO 

"The  Land  of  Enchantment" 

ON 

GUIDANCE 

FLIGHT  TESTING 

SERVOMECHANISMS 

TELEMETERING 

TEST  EQUIPMENT 

AIRBORNE  ELECTRONICS 
EQUIPMENT 

IDEAL  WORKING  CONDITIONS 


s  WRITE; 

5  FUM  T«»t  Director 

■  MU  Alrcroft  Corporotioo 

Poet  O«ico  »o« 

Hollomon  Air 

Al.«o9ordo,  Now  Moo.co 


The  resistors  that  give  you  . 

^  Inherent  low  noise  level 
*  Good  stability  in  all  climtrtes 


STANDARD  RANGE 

1,000  OHMS  TO  f  MEGOHMS 
These  resistors  are  used  extensively 
in  commereial  equipment,  inelud- 
ing  radio,  telephone,  telegraph, 
sound  pictures,  television,  etc. 
They  are  also  used  in  a  variety  of 
U.  S.  Navy  equipment. 


HIGH  VALUE  RANGE 

10  TO  10,000,000  MEGOHMS 
This  unusual  range  of  high  value 
resistors  has  been  developed  to 
meet  the  nerds  of  scientific  and 
industrial  control,  measuring  and 
laboratory  devices — and  of  high 
voltage  applications. 


SEND  FOR  BULLETIN  4906 

It  gives  details  of  Standard  and  High  Vidue  Resis¬ 
tors,  including  construction,  characteristics,  dimen¬ 
sions,  etc.  Also  described  are  SS.White  SOX 
Resistors,  designed  for  extremely  high  voltage 
equipment.  Copy  with  Price  List  sent  on  request. 


—  isa^ama^^,^  iw.  IQ  IggHQlli ». 

NIW  YORK  M,  N.  Y. 

WKTtKN  DISTPICT  Of/KI;  Vmes  BaMMf,  Uag  Bsack,  Caitf. 


Vi  M  ill 

Si  ^ 


sh6c»^ 

^  iP  R  O  ®  A* 


VACUUM  TUBE 

RETAINERS 

These  retainers  are  used  to  se> 
cure  Vacuum  Tubes  and  to  resist 
side  motion  oi  Vocuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  Tibra- 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withsiands  a  temperature  of 
350  F.'The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Available  for  envelope  types  T7,  T8,  MTS, 
T9,  T12,  ST12,  T12ZDI,  STM,  S14,  (ST16. 
TS'/j.  TG'/j.MT-IC,  ST19,  T14,  ST128CT-9. 


Manufacturers  of 
Electronic  Components 


JAMES  IPPOLITO  &  CO..  INC. 

401  CONCORD  AVENUE,  BRONX  54,  N.  Y, 
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SHARP 

PERMANENT 

MARKING 


WITH  HI-DUTY 
MARKING  TOOLS 


For  legible  permanent  marking  of  metal  components  use 
engraved  lettering  tools.  Precision  engraved  dies  and  inserts 
for  indenting  or  embossing  identification  on  your  parts  will 

1.  Improve  appearance. 

2.  Advertise  throughout  life  of  part. 

3.  Facilitate  reordering. 

ff'rite  for  free  catalog  on  Proiluction  Marking  Equipment. 


Geo.  T.  Schmidt,  iNC.  ® 

MARKING  MACHINES  •  MARKING  TOOI.S 
Itgit  R<*IIf  Plaiiie  Ave.,  Chiraao  l.‘I,  III. 


COMHtETE  M^CH.SE  FAC.UT.ES  TO  PRODITE 

•  Steel  Type 

U...I  Stu,.M»  N.,„,l,crins  lied. 

E„,r.>cdl„..r...orl).«  ^ 

Sl..„k  Style  S,.n.,..»«D.e.  ^  M.rWin* 

,  Embossing  Dies  Equipment 


NIW  MOOUCTS  (eoatHis*^) 

ceiving  Tubes”  booklet  includes, 
in  addition  to  previously  listed 
i  types,  the  very  latest  of  the  com¬ 
pany’s  tv  receiver  and  subminia¬ 
ture  tubes.  Over  760  different  re¬ 
ceiving  tube  types  are  listed  in  the 
chart — along  with  their  basing 
diagrams.  For  easy  reference,  the 
basing  diagram  appears  on  the 
I  same  page  as  the  tube  to  which 
i  each  belongs. 

Casting  Resins.  R.  S.  Aries  & 

:  Associates,  400  Madison  Ave.,  New 
I  York,  N.  Y.  An  8-page  brochure 
deals  with  Aritemp  potting  and 
casting  resins  for  high  and  low 
temperature  electrical  and  other 
applications.  Illustrations  and  in¬ 
formation  on  encapsulating  tech¬ 
niques  are  included.  Also  given 
are  general  characteristics,  appli¬ 
cations  and  mechanical  and  elec¬ 
trical  properties  of  Aritemp  201 
and  Aritemp  302.  - 

I  Sulminiature  Paper  Capacitors. 
Astron  Corp.,  255  Grant  Ave.,  East 
Newark,  N.  J.,  has  available  bulle¬ 
tin  AB-18  containing  complete  per¬ 
formance  characteristics  and  test 
specifications  on  new  Meteor  high- 
temperature  subminiature  paper 
i  capacitors.  In  the  line  described, 

!  dependable  operation  at  tempera- 
j  tures  up  to  126C  without  derating 
!  is  provided  through  the  use  of  a 
I  newly  developed  impregnant,  X- 
j  260.  Chief  features  of  the  capaci- 
I  tors  are  outlined. 

I  Volt-Ohm-Milliammeter.  Simpson 
Electric  Co.,  6200  W.  Kinzie  St., 
Chicago  44,  Ill.,  has  prepared  a 
special  publication  entitled  ”1001 
Uses  For  the  Model  260,”  a  new 
booklet  dealing  with  the  model  260 
volt-ohm-milliammeter  that  will 
read  electrical  quantities  of  volt¬ 
age,  current  and  resistance.  In  its 
60  pages,  profusely  illustrated,  the 
publication  offers  detailed  data  on 
technical  features  of  the  unit,  ex¬ 
plaining  how  it  works  under  vari¬ 
ous  types  of  applications. 

TVOR.  The  Collins  Radio  Co., 
Cedar  Rainds,  t  Iowa.  A  single¬ 
sheet  bulletin  illustrates  and  de¬ 
scribes  the  company’s  tvor  equip¬ 
ment  that  provides  in  packaged 
form  all  the  units  necessary  for 
a  complete  terminal  visual  omni- 
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•  EASY  ON  HANDS  •  SAVES  TIME 
•  FLAME  RESISTANT 


Flat  braided  lacing  tape  for  all  electrical  harnesses 
with  either  continuous  or  interrupted  ties. 

Guaranteed  free  of  all  wax  and  foreign  materials 
—only  100%  pure  Dupont  Nylon  is  used  in  the 
construction  of  Gude-Nylace — excellent  for 
strength,  durability. 

Slip-proof  knots,  easy  to  tie,  easy  on  operator’s 
hands  even  without  gloves. 

Complies  with  fungus  resistant  requirements  of 
Gov.  Spec.  Jan-T-713. 


0-500  VDC  •  0-500  MA 

CONTINUOUSLY  VARIAIIC 

• 

A  gciwrol  -  purpoM,  heavy  ■  dvty 

•  preeiiion-roguloted  power  supply 

.  for  bench  use.  Incorporates  stable 

3dS1  reference  tube,  overload 

•  circuit-breakers,  time-delay  tube 
protection. 

Also  available  for  standord 

•  rock  mounting  (Model  SO-R.  Panel 
site  10V4"  X  19".  Depth  14'4".) 


Write  for  samples, 
complete  information 


GUDEBROD  BROS.  SILK  CO.,  INC. 

Electronic  Diviuon:  22S  West  34lh  Sireel,  New  York  I,  N.  Y, 
executive  Offices;  12  South  12lh  Street,  Philadelphia  7,  Po. 


Simple. ..Easy  to  Operate... Economical 
Standardization  of  Unit  Makes  This  New  Low 
..  ^  Price  Possible. 

.  AAoximum  economies  can  be  obtained  only  by  use  of 

correct  frequency  and  power  comhinotionf  when  apply* 
We  ing  the  techniques  of  induction  healing  to  monufoclurinf 

It  is  significant  Ihot  only  Scientific  Electric  in  the  present 
,  market,  can  offer  you  a  selection  frequencies  de* 

^ pending  on  power  wide  power  range. 

2-3V!|.5-6.7V^.10-12Vi.l5.||.23-40-60  KW  (all  units 
above  dO  KW  are  custom  means 

I  I  that  electronic  healing  equipment  produced  by  Scientific 

I  to  your  . . .  perfectly  la 

I  /f  the  you  keep  yaur 

while 

you  the  proven  odvanloges  electronic 

Write  now  (or  complete  or  send  samples  of 

work  to  be  processed.  Specify  lime  cycle  for  your 
#1  ene  porticulor  job.  We  will  quote  on  proper  site  unit  (or 

^  I  JO  J.  w  yag,  requirements. 

DESICMEIS  AND  MANUFAnUHERS  Of  HIGH  FREQUEMa  AND  HIGH  VOLTAGE  EQUIPMENT  SlUa  1»21 


INPUT!  .  .  .  103-125  VAC.  30-d0e 
OUTPUT  VOLTAOIS 

*  0-300  VDC,  0-300  MA 

Regulolion  (line) . . 

Regulation  (load):  .  .  .  .<  0.3% 
Internal  Impedance:  .  .<  2  ohms 
Ripple  and  Noise:  .  .  <  8  mv  rms 
Polarity:  ♦  ar  -  may  be  greunded 

*  0-50  VDC,  0-200  VDC  ...  bias 

Regulation  (line) . <0.1% 

Intemol  Imped:  32,300  ohms  max 
Ripple  and  Noise;  .  .  .<  3  mv  rms 

*  6.3  VAC,  5A  .....  unregulated 

*  6.3  VAC,  5A . unregulated 

STABLE  •  DEPENDABLE 
MODERATELY  PRICED 


ELECTRONICS  CORP 

CORONA  6B.  NEW  YORI 


*For  complete  tpetifcaiioHt  on  these  end 
Other  modelt  wrtte  for  tatniog  E-iO, 
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range  ground  station.  The  entire 
package  station  discussed  is  sup¬ 
plied  complete  with  external  hous¬ 
ing,  main  antenna,  monitor  an¬ 
tenna,  50-w  vhf  transmitter, 
modulation  eliminator,  monitor 
and  local  and  remote  control  units. 
A  tvor  block  diagram  is  included. 


Wires  and  Cables.  United  States 
Wire  &  Cable  Corp.,  Progress  & 
Monroe  Sts.,  Union  N.  J.  A  new, 
compact  catalog  No.  PM-3  has  been 
issued.  It  lists  and  illu.strates 
wires  and  cables  used  in  such  in¬ 
dustries  as  communications,  elec¬ 
tronics,  aviation,  transporation 
and  television.  This  24-page  cata¬ 
log  is  lithographed  in  two  colors 
for  added  legibility,  and  contains 
many  valuable  reference  tables, 
diagrams  and  charts.  Each  class 
of  wire  or  cable  is  described  in 
detail  as  to  construction,  chemical 
and  physical  properties,  and  typi¬ 
cal  uses. 


^can  be  held 
to  close  tolerances 


You  know  from  experience,  I’m  sure, 
how  troublesome  varying  shrinkage 
can  be.  Well,  here  again  Steward's 
Engineers  have  an  answer  that  will 
give  you  accurate,  uniform  "Lavite” 
Steatite  parts  right  through  your 
entire  or^r  and  all  repeat  orders. 

That’s  right  —  allowance  is  made 
for  possible  shrinkage  and  then  they 
can  be  machined  to  final  closer  toler¬ 
ances  if  required.  And,  please  remem¬ 
ber,  Steward’s  interest  in  your  parts 
start  with  the  material.  Tliat’s  why 
"Lavite”  Steatite  —  a  product  of  pri¬ 
vate  research  and  development — can 
claim  and  prove  individually  superior 
qualities.  Why  not  learn  first-hand, 
on  your  own  parts,  how  this  dimen¬ 
sional  control  can  save  your  produc¬ 
tion  time  and  help  you  produce  a 
better  product  at  a  saving. 

D.  M.  STEWARD  MANUFAQURING  CO. 

3(04  Av«.,  Cli«Han«ota  1,  T«nn««M« 

Softs  OMctf  in  frintipal  Chins 

Steu'Mrd’s  Engineers — ere  your  ■ 
Engmeert — Consult  them  freely  and  ■ 
often.  No  obligation!  1 

Send  your  specifiications  for  ' 

recommendations. 


Miniature  Variable  Speed  Chang¬ 
ers.  Metron  Instrument  (io.,  432 
Lincoln  St.,  Denver  3,  Colorado,  has 
available  the  technical  data  sheet 
No.  3  describing  general  specifica¬ 
tions  and  ratings  plus  the  principle 
of  operation  for  the  series-."!  minia¬ 
ture  variable  speed  changers.  Help¬ 
ful  engineering  data  such  a.s  horse¬ 
power  ratings,  torque  ratings,  speed 
ratings  and  speed  adjustability  are 
given  in  logical  sequence  and  easy- 
to-understand  graph  form.  Prin¬ 
ciple  of  operation  is  easily  com¬ 
prehended  with  an  exploded  and 
cutaway  view  and  reference  de¬ 
scriptive  copy  of  the  unit. 


Industrial  Motors.  General  Dy¬ 
namics  Corp.,  Ave.  A  and  North  St., 
Bayonne,  N.  J.,  has  published  a  new 
12-page  consolidated  catalog  giving 
detailed  information  on  perform¬ 
ance,  dimensional  data,  construction 
advantages,  installation  photo¬ 
graphs  and  company  history  on  a 
line  of  motors  for  ordinary  applica¬ 
tions  of  polyphase  squirrel-cage  in¬ 
duction  use.  It  also  tells  about 
electrical  and  mechanical  modifica¬ 
tions  that  are  available  for  particu¬ 
lar  installation  needs. 


Audio  Equipment.  Atlas  Sound 
Corp.,  1449  39th  St.,  Brooklyn,  N.  Y. 
The  late.st  12-page  catalog  describes 
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mgximum 

occ«l«ra(ion. 


O  O^i-j  u 


b  '-  4  M 

L/^' 


A  CLAMP  FOR 
EVERY  SPECIFJCATION 

In  electronics  or  any  part  of  the  electrical  held  where  clumps  are  need¬ 
ed  for  rigidity  and  stability  in  holding  tubes,  compact  plugs  or  socket 
type  units,  Augat  clamps  provide  the  answer.  Approved  and  used  in  elec¬ 
tronic  equipment  for  the  armed  forces,  an  innumerable  variety  of  stock 
numbers  are  ready  for  immediate  delivery  while  clamps  made  to  your 
specifications  can  be  had  easily  and  quickly. 

Augat  clamps  are  precision  produced  and  made  of  1 8%  nickel  silver 
for  greater  fatigue  value,  increased  tensile  strength  and  for  utmost  dur¬ 
ability.  They  have  withstood  a  two  hundred-hour  salt  spray  test  with  no 
adverse  effect. 

Catalog  and  samples  promptly  sent  on  request. 

AUGAT  BROS.  INC. 

31  PERRY  AVENUE  •  ATTLEBORO,  MASS. 


TELEVISION  TUBE 

ALUMINIZERS 

From  laboratory  or  Mmi-production  modoU  to 
comploto  productioB  lystonu. 

Wo  aUo  mako  oil  diliuoion  pump*,  hlqh 
racuum  oraporator*,  pumpinq  lyitom*,  vac¬ 
uum  motallUor*,  hiqh  vacuum  lumaco*.  W* 
COB  aupply  ipociol  hiqh  vacuum  oquipmoBt  to 
cuatomors'  apocifleation*. 

OPTICAL  FILM  ENGINEERING  COMPANY 

2731-37  North  Siath  Street 
Philadelphia  33,  Pennsylvania 


WIKI  FORMING 
!-  SPECIALISTS 

Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Cryatal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFAaURING  CO.,  Inc. 
24A  Bedford  St.  Newark  3,  N.  J. 


POTENTIOMETE 


ABSOLUTE 

PRECISION  UNEARITY 

Gives  noite-free,  ihorp 
out-pul  when  tubjected  to 
vibration,  dither  ond 
other  environmental 
condition*.  Rugged,  light¬ 
weight,  with  exclusive 
internal  design. 


Resistance  Values  to 
1 3,000  ohms/inch,  higher 
in  special  units, 
yj*  diom.  for  strokes  up  to  3" 
diom.  for  strokes  over  3" 

SPECIAL  CONSTRUCTION  AVAILABLE 
FOR  HIGH  TEMPERATURE  ARRLICATIONS 


r. 


NEW  HUMPHREY 


ACCELEROMETER 


Readily  adopted 
lo  wide  selection 
of  g  ranges. 

Accuracy:  From 
plus  or  minus 
I  %  of  xero, 
to  plus  or 
minus  2%  of 


A  RUfiCED,  COMPACT  ACCELEROMETER 

with  integral  Polenliomeler  loke-off,  giv¬ 
ing  omoxing  accuracy  under  adverse 
conditions,  due  lo  the  rugged  construc¬ 
tion.  No  "cross-talk". 

rUllY  TESTED  AND  OUAIIFIID  FOR 
MIUTARY  APPLICATIONS 


SCIENTIFIC  CO. 


1430  Grande  Viilo  Ave.,  lo*  Angeles  23,  Colif. 
23  Slillfflon  Street,  Son  Francisco  7,  Colilernia 
1913  lit  Avenue  South,  Seattle  4,  Washington 
106  East  Abram  Street,  Arlington,  Texas 

EASTERN  REPRESENTATIVE:  AERO  ENGINEERING  INC. 
Mineels  I.I.,  N.Y.  •  In4isneeel>i  •  leMimaf*  •  Menlreel 
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3800  PERKINS  AVE 


NEW  PRODUCTS 


(continued) 


the  complete  line  of  p-a  loudspeak¬ 
ers  and  accessories,  microphone 
stands  and  accessories  as  well  as 
recommended  applications  for  each 
product.  In  the  category  of  loud¬ 
speakers,  the  catalog  illustrates  and 
lists  specific^itions  for  such  prod¬ 
ucts  as  projectors,  radials,  pagings, 
talk-backs,  tweeters,  baffles,  driver 
units  and  transformers.  Micro¬ 
phone  floor  stands,  desk  stands, 
boom  stands,  boom  brackets,  sky 
hooks  and  cable  hangers  are  among 
the  many  products  in  the  mike  stand 
category  discussed. 


Cov«r  the  Range  from 
50  Volts  to  20,000  Volts. 


A  single  voltage  regulator  tube  may  readily 
replace  a  complex  and  expensive  regulating 
circuit.  Investigate  the  advantages  of  a  re¬ 
liable,  long-life  Victoreen  lube  *  for  voltage 
regulation  of  power  supplies  •  as  voltage 
reference  for  control  of  higher  currents  *  for 
voltage  limiting  to  prevent  circuit  overload¬ 
ing  •  in  voltage  adjustment  for  fine  control 
of  precision  power  supplies.  A  single  VR  tube 
is  space  saving,  too. 


Tiny  Bushings.  Thor  Ceramics, 
Inc.,  225  Belleville  Ave.,  Bloomfield, 
N.  J.  A  complete  line  of  standard 
Steatite  miniature  Feed-Thru  bush¬ 
ings  for  efficient  low-  and  high- 
frequency  equipment  are  illustrated 
and  fully  described  in  the  new  cata¬ 
log  Bulletin  No.  163.  Complete 
with  full  engineering  data,  speci¬ 
fications  and  dimensional  drawings, 
the  bulletin  covers  the  company’s 
standard  miniature  Feed-Thru 
bushings,  made  to  conform  to  gov¬ 
ernment  and  commercial  specifica¬ 
tions. 


Maximum  current  1000  pa 

Regulation 

1 .5  %  per  250  pa 


Maximum  Current  250 pa 

Regulation 

5-55  pa  is  1.5% 


HIGH  VOLTAGE 
REGULATORS 

400  ••  ISOO 
Vulti 


Maximum  Current  1 00  pa 

Regulation 

5-55  pa  is  1.5*4 


Furnace  &  Oven  Control  Instru¬ 
ments.  The  Bristol  Co.,  Water- 
bury  20,  Conn.,  has  published  a 
new  catalog  of  control  instruments 
for  furnaces,  ovens,  dryers  and 
kilns.  The  catalog.  No.  P1255,  fea¬ 
tures  electronic  Dynamaster  poten¬ 
tiometer  and  millivoltmeter  type 
pyrometer  controllers,  recorders 
and  indicators.  A  wide  variety  of 
electric,  air-operated,  and  elec¬ 
tronic  control  instruments  for  use 
with  fuel-fired  and  electric  heating 
equipment  of  all  types  is  listed. 
Complete  engineering  specifica¬ 
tions  and  prices  are  given.  In  addi¬ 
tion  to  numerous  photographs,  the 
catalog  is  liberally  illustrated  with 
diagrams  of  the  various  control 
arrangements  and  dimension 
sketches. 


Maximum  Current  800  pa 
Regulation 

200-800  pa  it  3.0*4 


Maximum  Current  55  pa 

Regulation 

5-55  pa  is  3*4 


DISTRIBUTORS 

Alli«e  RmHo  Care-,  Cliicego,  llllnals 
W.  D.  Srlll  Ce.,  Oakland,  Colitamki 
Oi<l«rd-Sra«m,  Dm  MainM,  Uwa 
Harrison  leviRntani  Co.,  Hootlon.  Ttxot 
Indwhiol  A  Eloctronict  Su|iely,  Dallas,  Ttxos 
Radio  Shock  Core-,  Soslon,  MMSSKhosoHs 
Sowriiosniofn  Ro^  S«eely  Co.,  Rolsieh,  No.  Caroline 
Tornilnol  Radio  Core.,  Now  York  City,  Now  York 
W.  A  W.  Distrihwtins  Co.,  Mamehis,  TonnMsoo 


WEST  COAST  REPRESENTATIVE 

Carlloa  Enginaorine  Co. 

Los  AngolM'Son  Francisco,  Califamia 

EXPORT  DISTRIBUTOR 

Tormtrwl  Radio  Care-.  Now  York  City,  Now  York 
Cohla  TERMRADIO 


Research  and  Development  Serv¬ 
ices.  Designers  for  Industry,  Inc., 
2916  Detroit  Ave.,  Cleveland  13, 
Ohio,-  has  issued  a  4-page  folder 
calling  attention  to  the  need  for 
careful  direction  and  scheduling  of 
research  in  the  mechanical,  hydrau¬ 
lic,  electromechanical  and  elec¬ 
tronic  engineering  fields.  A  de- 


WRITf  FOR  FACTUAL  DATA  SHEETS  ON  THESE  AS  WEU  AS 
YOUR  OTHER  COMFONENT  REQUIREMENTS 
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REVERSIBLE 
DC  MOTORS 


REUTS 


CARTRIDGE 


Coneanliatsd  •iMtric  heat  ior 
■mall  oraos. 

Brass  shsath  for  tomporaturos 
up  to  about  7S0*.  Other  motals  for 
hlghor  tomporaturos. 

Standard  sisos  and  typos  listed 
in  the  Vulcan  catalog,  or  siso, 
■booth,  terminals  ond  load  wires 
adopted  to  your  specific  problems. 


18  to  30  volts  with 
or  without  broke  .  .  . 


I  •  Ambient  temperature:  —  55°  C  to  +  105°  C. 

I  *  Size:  1.25  in.  diameter,  2.18  in.  long. 

•  Weighs  5.3  ounces  .  .  .  without  broke. 

We  con  manufacture  these  motors  to  meet  your 
specifications.  This  portlculor  motor  is  used  on  on 
actuator  for  aircraft  use. 

Let’s  discuss  your  need! 
Write  or  wire  us,  TODAY 


C0^eC05i^li'T)T)MsJ 

1  - - 

Dept.  J,  2661  S.  Myrtle  Ave. 
MONROVIA.  CALIFORNIA 


(EMEIATORS 


TRANSFORMERS 

SPEED  CONTROL 
GOVERNORS 

MAGNETIC 
SERVO  AMPLIFIERS 

MAGNETIC 

CONTROLS  I  CIRCRITS 


P-306-Ca  —  Plue< 
Cable  Ooeip  Is  cap. 


S-306-AB  —  SodMt 
wbh  /Vule  Brockeln 


Series  300  Small  Plugs  A  Sockets 
for  1001  Uses 

Mod*  fat  2  to  33  contacts  for  43  volts, 
3  amps,  for  cap  or  panel  mounting. 
Higher  ratings  vdMre  circuiti  permit.  AH 
plugs  and  sockets  polarized.  Knife  switch 
socket  contacts  phosphor  bronze,  cadmium 
plated,  bigoge  both  sides  of  flat  plug- 
double  contact  area.  Bor  type  plug  con¬ 
tacts  herd  brats  cadmium  ^at^  Body 
molded  bakelite. 

Get  Full  details  in  Catalog  18.  Com¬ 
plete  Jones  line  of  Electrical  Connecting 
Devices,  Plugs,  Sockets,  Terminal  Strips. 
Write  today. 


Howard  B.  .>ones  Divisiov 


verho'^ 


#  To  meet  the  growing  demand  from  producers  of  light 
weight,  high-frequency  Galvanometer  movements,  we  hove 
expanded  our  facilities  designed  to  process  Wire  of  25 
Aluminum  .  .  .  This  wire  can  be  supplied  in  diameters  ranging 
from  approximately  .001  inch  through  .005  inch  . . .  Artodized 
with  exceptionally  thin  and  flexible  dieletric  coating. 

#  Also  available:  wires  of  aluminum  alloys  ename/ed  os 
small  as  .001  Inch  diometer,  to  meet  rigid  specifications  of 
resistance,  size  and  straightness. 

Write  far  loteil  list  of  flreducN 


SIGMUND  COHN  CORP  So.  Columbus  Avenut*  •  Moun*  Verr 
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Introducing  KUIGRID 


NEW  PRODUCTS 


(coatiniNd) 


scription  of  the  services  offered  in 
development  engineering  projects 
is  included  with  the  steps  under¬ 
taken  in  a  typical  research  and  de¬ 
velopment  program. 


(NICKEL-CLAD  COPPER  WIRE) 


Metallized  Paper  Capacitors.  As- 
tron  Corp.,  255  Grant  Ave.,  East 
Newark,  N.  J.,  has  available  a  new 
4-page  bulletin,  AB-19,  containing 
complete  performance  character¬ 
istics  and  test  specifications  on  the 
new  Hy-Mets  high  temperature 
metallized  paper  capacitors.  The 
capacitors  described  are  designed 
for  exceptionally  dependable  oper¬ 
ation  over  a  wide  temperature 
range  of  — 55C  to  +125C. 


NICKEL  CLAP 
(27-29%) 


Video  Recorder.  Allen  B.  DuMont 
Laboratories,  Inc.,  1000  Main  Ave., 
Clifton,  N.  J.  A  recent  catalog 
sheet  illustrates  and  describes  the 
video  recorder,  a  unit  designed 
and  manufactured  to  provide  the 
tv  broadcaster  with  superior  qual¬ 
ity  recorded  television  programs. 
The  unit  discussed  uses  a  special 
7-in.  picture  tube  to  provide  a  clear 
tv  picture  on  which  a  standard 
television  recording  camera  is 
focused.  Chief  features  and  oper¬ 
ating  information  are  included. 


...today’s  best  answer  to  high  tem¬ 
perature  electrical -conductive  problems 


Electrical  engineers  in  many  industries  now  give 
Sylvania’s  Kulgrid  the  highest  rating.  This  im¬ 
proved  nickel-clad  copper  wire  maintains  excel¬ 
lent  electrical  conductivity  at  advanced  temper- 
atmes.  Its  heavy  nickel  coating  resists  corrosion 
and  guards  the  copper  conductor  against  oxida¬ 
tion,  flaking,  brittleness  or  deterioraticm. 

IDEAL  FOR  MANY  APPLICATIONS 

Kulgrid  shows  exceptional  stability  and  per¬ 
formance  in  the  high  temperature  operation  of 
vacuum  tubes.  Other  applications  include:  wir¬ 
ing  of  electric  furnaces,  industrial  baking  ovens,  electric  stoves,  and 
numerous  aircraft  electrical  installations,  including  jet  engines. 

AVAILABLE  IN  STRANDED  FORMS 

You  can  now  obtain  Kulgrid- in  stranded  forms  in  various  combina*> 
tions  of  diameters  and  numbers  of  strands.  Kulgrid  welds  readily  to 
itself,  nickel,  copper,  and  can  be  welded  to  tungsten  and  molyMe- 
num.  New  illustrated  booklet  gives  detailed 
data.  For  your  copy,  address:  Sylvania  Electric 
Products  Inc.,  Dept.  SA-1008,  1740  Broadway, 

New  N. 


KULGRID  fi£SiSTS 
HI6H  TEMOeOATUfieS 
AND  COItaOSlON. 
PI&NTS  OFF 
BFtTTLENESS  f 


Transistor  Curve  Tracer.  Sylvania 
Electric  Products  Inc.,  254  Rano 
St.,  Buffalo  7,  N.  Y.  A  4-page  bul¬ 
letin  illustrates  and  lists  specifica¬ 
tions  for  the  model  664  transistor 
curve  tracer.  Principles  of  oper¬ 
ation,  circuit  description  and 
application  notes  are  included. 


Resistance-Sensitive  Relay.  Gen¬ 
eral  Electric  Co.,  Schenectady  5, 
N.  Y.  Bulletin  GEA-5893  covers  a 
new  electronic  resistance-sensitive 
relay.  Chief  features  are  illus¬ 
trated  and  described.  Dimensional 
diagrams  and  technical  specifica¬ 
tions  are  included. 


ANOTHER  OUTSTANDING 
DEVELOPMENT 


9/LVANIA 


Line  Regulators  &  Frequency 
Changers.  Sorensen  &  Co.,  Inc., 
375  Fairfield  Ave.,  Stamford,  Conn. 
Catalog  No.  353  gives  full  informa¬ 
tion  on  an  extensive  line  of  elec¬ 
tronic  a-c  line  regulators,  as  well 
as  descriptions  and  specifications 
for  electronic  frequency  changers. 
The  regulators  described  include 
models  with  capacities  ranging 
from  150  va  to  15  kva,  at  nominal 


LIGHTING  •  RADIO  •  ELECTRONICS  •  TELEVISION 

In  SyNtIo  Claclrk  |C— oAo|  IM..  Uiihpanity  ToM«f  SnlWtaa,  Sf.  Catharin*  Si.,  Monlraol,  f.  Q. 
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ALPHA  METALS,  INC. 

59  WATER  ST., JERSEY  CITY  4,  N.  J 


Rtstareh  •  Dsvelopmtiit  •  Enfinttring  •  Manufacturing 


CDC  are  designers  and  engineers  of  Electronic  Devices 
to  fit  your  requirements. 


•  Product  Engineering  and  Design 

•  Parts  Machining  and  Assembly 


•  Digital  and  Analogue 
Computers 


mmiztD 


•  Test  and  Measuring  Equipment  *  Instrument  and  Electronic 

Equipment  Overhaul 

•  Serva  Systems 

•  Field  Maintenance  of  Electronic 

•  Instrumentation  Computers 


SOLDER 


ROSIN 


*  Engineering  Consulting  Service  *  Developments  for  Armed  Forces 


YOUR  iNQUIRIiS  WILL  RtClIYl 
PROMPT  AND  iPFiatNT  ATTiNTION 


COMPUTING  DEVICES  of  CANADA  LIMITED 


General  Offices — 338  Queen  Street  Laboratories — 475  Cambridge  Street, 
Ottawa,  Ontario,  Canada 


Now  Available 
For 


FREQUENCY  I 
mCS  METERS  i 
-  Portable  Units  , 

I . .  For  Field  and 
Laboratory  Use! 


Ligliitweight 


SPECIFICATIONS 

1.  ACCURACY 

^tter  than  .05%  from  20*F  to  120*F 

2.  SENSITIVITY 

Usable  indication  with  1  milliwatt  input 
Mjustable  for  higher  levels 

S.  INDICATOR 

50  Microammeter 

4.  INPUT 

50  Ohm  Type  N  Connector 

5.  EXTERNAL  DC  OUTPUT 

Pin  jKks 

S.  EXCURSION  OP  MICROMETER 

One-half  inch 

7.  MICROMETER  SCALE 

at  1000  Me  - 
1  Division  equals  290  KC 
at' 1400  Me- 
1  Division  equals  350  KC 
at. 2000  Me- 
1  Division  equals  450  KC 
at  2600  Me  -  ' 

1  Division  equals  555  KC 
•.EXTERNAL  SIZE 
6V5  X  9%  X  7" 

•.  WEIOHT 
Four  pounds 

K.-* 

(Cavity  units^s  also  avail¬ 
able  for  custom  housing) 


This  solder  provides  improved 
electrical  conductivity,  with  melt¬ 
ing  point  below  the  tin-lead 
eutectic. 

Special  alloys  for  all  types  of 
PRINTED  CIRCUITS. 

Solder  also  available  in  bar 
form  for  dipping,  with  Alpha's 
PRINTED  CIRCUIT  FLUXES. 

Approved  by  leading  manufac¬ 
turers  of  PRINTED  CIRCUITS. 


FS-c-m-A  aoo-iMo  mcs. 
FS-Cin-A  t200.l«00  MCS. 
FS^-iFS-A  laoo-nso  mcs. 

FS-CI74-A  1700-2600  MCS. 


prices' 


for  further  information  jt 


write 


Specialists  IN  SOLDER 


For  Over  Fifty  Years 
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If  we 
haven’t  already 
made  it 
we’ll 
design  it 
for  you . . . 


To  solve  your  specific  potentiometer  problem,  send  an 
outline  of  your  specs  to  Gamewell.  You’ll  get  prompt  service 
on  your  order  for  a  prototype  to  meet  your  requirements.  • 
Linear  and  non-linear  Gamewell  Precision  Potentiometers 
are  described  in  the  booklet  shown  below.  We’ll  be  glad  to  send 
you  a  copy. 


PRECISION  POTENTIOMETERS 


Mmnufettvran  of  precision  olocfricol  oqvipmont  sinco  ?C55 


NEW  PRODUCTS  (continoed) 

115  or  230  V.  The  frequency  chang¬ 
ers  discussed  convert  60-cycle  line 
to  regulated  400-cycle  (adjustable 
±10  percent)  or  regulated  50/60- 
cycle  similarly  adjustable.  The 
catalog  includes  abundant  infor¬ 
mation  on  electronic  regulator  cir¬ 
cuitry,  uses  of  regulators,  and  re¬ 
quirements  for  special  regulators. 
General  specifications  and  electri¬ 
cal  specifications  are  treated  at 
length. 

High  Temperature  Alloys.  The 
H.  M.  Harper  Co.,  8251  Lehigh 
Ave.,  Morton  Grove,  Ill.  Pertinent 
nontechnical  information  about 
high  temperature  alloys  and  how 
they  are  being  made  into  the  high¬ 
est  precision  fa.stenings  is  con¬ 
tained  in  Volume  18,  No.  2  of  “Bolt 
News.’’  An  illustrated  2-page  arti¬ 
cle  takes  one  behind  the  scenes  at 
the  company’s  new  Aero  Division. 
Supplementing  the  lead  story  is  a 
descriptive  article  on  the  process 
known  as  “cold  heading’’  and  four 
informative  stories  on  unusual 
applications  of  the  company’s  cor¬ 
rosion-resistant  fastenings. 

Radiation  Instruments.  Radiation 
Instrument  Development  Labora¬ 
tory,  2337  W.  67th  St.,  Chicago  36, 
Ill.,  has  published  a  32  page  book¬ 
let  illustrating  and  describing  a 
line  of  radiation  instruments.  In¬ 
cluded  in  the  line  dealt  with  are  4 
basic  laboratories,  8  special  pur¬ 
pose  instruments,  6  decimal  scal¬ 
ers,  8  binary  scalers,  6  counters, 
special  counters  and  accessories. 

Electronic  Tachometer.  The  Stand¬ 
ard  Electric  Time  Co.,  Springfield, 
Mass.  Bulletin  No.  200  covers  the 
company’s  electronic  tachometer 
for  precisely  measuring  speed  or 
frequency.  It  includes  illustra¬ 
tions,  general  information,  some 
outstanding  features  of  design  and 
technical  specifications.  A  listing 
of  the  tube  complement  is  given. 

Crystal  Diode  Interchangeability 
('hart.  National  Union  Radio 
Corp.,  Hatboro,  Pa.,  has  prepared 
an  interchangeability  chart  for 
germanimum  type  diode  crystals  to 
aid  service  engineers  and  tech¬ 
nicians  in  determining  what  diode 
types  may  be  used  as  replacements 
or  as  substitutions  in  various  tv 
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/OPHJS  Mills' 


Technicians 


n  c  now  hare  openings  for  work 
in  the  fahrication  and  processing 
j  of  experimental  electron  tubes. 


Hughes 


HtStAMCH  AND  DfVtlOfmfNT 
lABOHATOAItS  ^ 

Technical  Personnel  Department  • 

Culver  City,  Los  Angeles  County,  «  | 

California  *  j 


TOROID  cons 


Address  resume  of 
experience  and  training  to 


I  Applicants  should  be  high  school  gradu- 
j  atcs  with  a  natural  aptitude  for  making 
I  small  parts.  Experience  in  electronics, 
I  precision  machine  work  and  experi- 
[  mental  tube  work  is  desirable. 


Electron 


Tube 


OPHAR 

,, _ WAXES 

COMPOUNDS 


Zophar  Worm,  r«sins  and  compounds  to  imprognoto, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  ploie 
or  fungus  resistant. 

Let  us  help  yowwith  your  engineering  problems 


ZOPHAR  MILLS,  I  N  C 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 

BBSSSaHHBBHBSB 


POSITIVE  ACTION  UNDER 
ALL  CLIMATIC  CONDITIONS 


KinWW^  90°  DEFLECTION  YOKE 

^  ...  an  Accepted  Standard 

of  Major  Manufacturers! 


yoi  1 


H AYDON’  S 
llu 


DX  RADIO  PRODUCTS  CO. 


HAYDON  SWITCH  CO 

237  NORTH  ELM  ST.,  WATERtURY,  CONN 


GlNtlAl  OffICfS  7300  W  AfMITAGl  AVI  .  CHICAGO  47  111 
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THE  FRUITS  OF 


NEW  PRODUCTS  (continiMd) 

'  and  electronic  equipment.  It  shows 
outlines  of  the  various  styles  of 
diodes  to  scale,  so  that  full  cogniz¬ 
ance  of  the  variations  in  physical 
characteristics  may  be  taken  into 
account.  Ask  for  bulletin  1003. 

'  Picture  Tube  Data.  Allen  B.  Du- 
1  Mont  Laboratories,  Inc.,  1500  Main 
Ave.,  Clifton,  N.  J.,  has  announced 
1  the  eighth  edition  of  its  picture 
tube  data  chart  that  lists  complete 
specifications  for  more  than  150 
picture  tubes  of  all  manufacturers. 
It  incorporates  all  newly  manu¬ 
factured  21-,  24-  and  27-in.  tubes 
registered  with  the  RTMA  at  the 
time  of  printing.  Typical  data 
listed  for  both  magnetic  focus  and 
electrostatic  focus  types  are:  bas- 
ings;  bulb  dimensions;  deflection 
angle;  radius  of  face  curvature: 

I  envelope  and  contact;  ion  trap 
magnet;  maximum  design  center 
values;  application  notes  and  com¬ 
parative  focus  current.  The  chart 
is  suitable  for  wall  hanging  and  is 
also  folded  to  handy  notebook  size. 

Molded  Plastic  Capacitors.  Astron 
Corp.,  255  Grant  Ave.,  East  New¬ 
ark,  N.  J,,  has  available  a  new 
4-page  bulletin,  AB-20A,  containing 
complete  performance  character¬ 
istics  and  test  specifications  on 
Blue-Point  molded  plastic  capaci¬ 
tors.  The  capacitors  described  are 
housed  in  a  yellow,  tough,  nonin- 
fiammable  molded  plastic  case  and 
are  permajiently  sealed  against 
heat  and  moisture  by  means  of  a 
I  special  solid  glass-like  thermoset¬ 
ting  bond  that  becomes  an  integral 
part  of  the  case.  The  bond  dis- 
j  cussed  also  locks  in  the  leads  so  that 
I  they  cannot  be  pulled  out.  (Neither 
lead,  bond  nor  case  is  affected  by 
flame  or  soldering  iron  heat,  regard¬ 
less  of  how  close  they  are  applied.) 

Decade  Inductor  Units.  Torocoil 
Co.,  1374  Mobile  Court,  St.  Louis 
10,  Mo.,  has  released  a  new  bulletin 
describing  the  characteristics  of  a 
new  line  of  precision  decade  in¬ 
ductor  units.  The  units  discussed 
I  are  designed  so  as  to  be  used  either 
:  singly  or  in  combination  to  give  an 
I  extremely  wide  range  in  inductance 
!  .selection.  Included  with  the  specifi- 
:  cations  are  typical  uses,  quality 
j  factor,  rating,  accuracy  and  the 
price  of  the  individual  units. 
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TELEVISION 

and  other  electric 
installations 


Ijn  Low  cost  drawn  steel 

Ground  Rods,  heavily  cop- 
IPil  insure  perfect 

\:3  electrical  contact — and 

\  /  pointed  for  easy  driving.  In 

4',  6'  and  8'  lengths,  Yt  to 
Yt"  diameter.  Send  for  Bulletin  and 
prices,  and  use  Premax  in  your  TV 
installations. 


1  PREMAX  products! 

DIVISION  CHISHOLM-R  YDCR  CO..  INC. 


5301  Hiohlond  Ava.  Niagara  Falb,  N.  Y. 


/l/iakea  C  M 


PORTABLE  D'ARSONVAL 


GALVANOMETER 


\ , 


V 


FOR  MEASURING  LIGHT  reflectance 
,'anci  color,  the  Phofovolt  Corporation 
•  of  New  York  uses  a  Model  600  G-M 
Galvonometer  for  its  popular  Reflec¬ 
tion  Meter  (left).  Whatever  your  own 
particular  instrument  field,  you  can 
achieve  this  same  self-contained 
poitability,  ruggedness  and  high  sen¬ 
sitivity  with  G-M  Galvanometers. 
Complete  catalog  on  request.  ! 


IiMI  l.ti:illl  ITIIIIILN 


M 


aofohliiS^Hiitloi^^  «3A  north  KNOX  AVE.,  CHICAGO  41 


Flexible  type 

delay  from  .7  to  2  usee. 

Here  at  Brew,  complete  design 
and  manufacturing  facilities  .  .  . 
pJus  real  eooperalion  .  .  .  gives 
you  the  flexible  delay  lines  you 
want  .  .  .  delivered  on  Khedule. 

SPECIFICATIONS:  To  military 
specifications.  Delay  .1  to  2  usee. 
Tol.  ±  .03  usee.  Z  1200  ohms 
±15%.  Hermetically  sealed,  non¬ 
nutrient  construction.  Available 


rd 


S.  bre 


RICHARD  D.  BREW 

and  Company,  Inc. 

106  Concord  Avc.,  Belmont  78,  Mass. 


SEALED  IN  MOLDED  BAKELITE 
PLUS  LIGHTWEIGHT 

TtiP  (l<*p«Mid;tl)lf  rcsistivr-  elements 
that  rornliine  plrsitive  'ealin^  with  ttie 
important  advantage  of  liuhtweiKht 
Molded  Bakelite  cure  reduces  weight 
by  one-half  compared  to  cr-ramics 
Positive  seal  effectively  protects  the 
winding  against  harmful  clim.itic  con 
ilitions  Additional  IN  KBS  C'O  fea 
tures  include  long  life  stability,  hard 
soldered  connections  to  terminals  and 
extra-sturdy,  vibration  proof  terminal 
leads  Both  CX  and  BX  Resistors 
include  space-saving  terminal  sui> 
ported  axial  terminals  of  tinned  wire 


ASK  fOi  THC  New 
tCSlSTOK  handbook  . 

C«GfOiG|  COmoMG  dofo  GN 
fOT  •««rv  PW'OOM 

epoi*c«(*e««i  Ripoi* 

OA  C0)M 

P«f«V  iGltpsHpod 


IN-RES-CO 
TYPE  CX 

NON-INDUCTIVE 

RESISTOR 


IN  RES-CO 
TYPE  BX 
NON  INDUCTIVE 
RESISTOR 


INSTRUMENT 
RESISTORS  CQ 


COAMAERCE 

AVENUE 


UNION 
NEW  JERSEY 


'■  APniCATIOM-DiSKiNtD  RESISTOES  fOP  ElfCTRONfCS  AND  IMSTPUMENTATION 
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O  ' HER  DEPARTMENTS 
I  featured  in  this  issue: 


Edited  by  WILLIAM  G.  ARNOLD 


RTMA  Elects  McDaniel  Temporary  President 


Glenn  McDaniel,  who  served  as 
the  first  paid  president  of  the  Radio- 
Television  Manufacturers  Associa¬ 
tion  in  1951-52,  was  elected  as  tem¬ 
porary  president  of  RTMA  pending 
the  selection  of  another  full-time 
paid  president.  He  also  will  con¬ 
tinue  as  general  counsel  of  the  As¬ 
sociation. 

The  RTMA  board  of  directors 
also  elected  Robert  C.  Sprague, 
chairman  of  the  board  of  Sprague 
Electric  Co.,  as  chairman  of  the 
RTMA  board  for  the  next  fiscal 
year.  Mr.  Sprague,  who  succeeds 
A.  D.  Plamondon,  Jr.,  is  a  past 
president  of  the  association  and 
served  as  its  chairman  for  two 
years  in  1950-52. 

Leslie  F.  Muter,  president  of 
the  Muter  Company,  was  re¬ 
elected  treasurer,  and  W.  R.  G. 
Baker,  vice-president  of  GE,  was 
re-elected  director  of  the  engineer¬ 


ing  department  of  RTMA. 

Other  RTMA  officers  re-elected 
by  the  board  are  James  D.  Secrest, 
executive  vice-president  and  secre¬ 
tary,  and  John  W.  Van  Allen  as 
general  counsel  emeritus. 

The  elections  occurred  at  the  final 
business  sessions  concluding  the 
four-day  29th  annual  convention  of 
RTMA  at  the  Palmer  House  in 
Chicago. 

Earlier,  members  of  the  five  di¬ 
visions  elected  their  respective 
chairmen  and  directors.  The  di¬ 
vision  chairmen  and  newly  elected 
directors  are  as  follows : 

Set  Division :  Robert  S.  Alex¬ 
ander,  president  of  Wells-Gardner 
&  Co.,  chairman;  Leonard  F. 
Cramer,  vice-president  and  assist¬ 
ant  general  manager  of  Crosley 
Division  of  Avco  Mfg.  Corp., 
director. 

Tube  Division:  John  Q.  Adams, 
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vice-president  and  sales  manager  of 
Hytron  Radio  &  Electronics  Co., 
chairman. 

Parts  Division :  Matt  Little, 
president  of  Quam-Nicols  Co., 
chairman. 

Technical  Products  Division: 
Carlyle  W.  Miller,  application  en¬ 
gineering  manager  of  Westing- 
house  Electric  Corp.,  chairman; 
Harold  L.  George,  vice-president  & 
general  manager  of  Hughes  Air¬ 
craft  Co.,  director. 

Amplifier  &  Sound  Equipment 
Division:  F.  W.  Bell,  president  of 
Bell  Sound  Systems,  chairman  and 
director. 


WESCON  Program 
Established 

August  19th  opens  the  ninth  an¬ 
nual  Western  Electronic  (Trade) 
Show  at  Civic  Auditorium,  San 
Francisco  for  a  three-day  run. 
Electronic  manufacturers  will  oc¬ 
cupy  327  booths  to  display  products 
used  in  broadcasting,  communica¬ 
tion,  telemetry,  air  and  marine 
navigational  aids,  industrial  pro¬ 
duction  and  controls,  instrumenta¬ 
tion,  computers,  professional  elec¬ 
tronic  research  and  education, 
nucleonic  and  geophysical  detection 
and  research,  servicing  and  installa¬ 
tion  accessories.  No  home-use  re¬ 
ceivers  are  to  be  displayed,  and  the 
general  public  is  not  admitted. 
Trade  and  engineering  attendance 
is  expected  to  reach  14,000. 

Four  technical  sessions  daily,  at 
an  advanced  level,  sponsored  by  the 
7th  Region  of  the  Institute  of 
Radio  Engineers,  are  to  take  place. 
The  complete  technical  sessions 


BAKER  AWARDED  MEDAL  OF  HONOR 


Formar  HTMA  praaldrat  and  chainnan  oi  tha  board  of  dlractora,  A.  D.  Plomon- 
doa,  Ir..  displays  tha  RTMA  Madal  oi  Honor  os  W.  R.  G.  Bakar.  vica-praaldant 
oi  GE  ond  dlractor  oi  tha  RTMA  Enginaarlnq  Daportmant,  (cantar)  axprassas  Us 
thanks.  Max  F.  Balcom.  oi  Sylvanki  Elactrlc  Products  Co.  ond  a  ionnar  RTMA 
prasldant  (right)  looks  on  as  Or.  Bakar  racaivas  tha  1853  RTMA  Madal  oi  Honor 
ior  his  outstanding  contributions  to  tha  radio-talavision-alactronics  industry 
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Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  Grams:  ‘Electronic  Old  Hill,  Cradley  Heath.’ 


Music  lovers  every  where  are  demanding  the  Monarch  -the 
new  idea  in  automatic  record  changers.  Never  before  have 
they  had  such  fidelity  of  tone,  completely  automatic 
selection  of  all  records  — 12",  10  and  T;  such  case  of 
operation  and  unfailing  reliability. 

Many  leading  set  makers  fit  the  Monarch  as  standard  — 
your  request  lor  information  will  bring  full  details  by 
I  etui n 


Sylvania  Plans  New  Television  Set  Plant 


schedule  follows  on  page  381, 


(^oininiinity  Antennainen 
Rename  Malarkey 

At  their  second  annual  national 
convention  held  Monday,  June  8  in 
New  York’s  Park  Sheraton  Hotel, 
memliers  of  the  National  Commun¬ 
ity  Television  Association  re¬ 
elected  Martin  F,  Malarkey,  presi¬ 
dent  of  Transvideo  Corp,,  Potts- 
ville,  Pa.,  president  of  the  associa¬ 
tion  for  a  one-year  term. 

Other  officers  include:  Gerard  B. 
Henderson  of  Carmel,  Calif,,  vice 
president;  Claude  E.  Reinhard  of 
Palmerton,  Pa.,  secretary;  and 
William  J.  Calsam  of  Schuylkill- 
haven.  Pa.,  treasurer.  Members  of 
the  association’s  10-man  board  of 
directors  include:  Clyde  Davis  II 
of  Wilkes-Barre,  Pa.,  A.  J.  Malin 
of  Laconia,  N.  H.,  J,  Holland  Ran- 
nells  of  Cumberland,  Md.,  Eli 
Kramer  of  Harrisburg,  Pa.,  C.  C. 
Daker  of  New  Philadelphia,  O., 
Kenneth  H,  Chapman  of  Honesville. 
Pa.,  John  Colling  of  Grass  Valley, 
Calif.,  Sumner  Sewell  of  Bath,  Me., 
George  H.  Bright,  Jr.  of  Lansford, 
Pa.,  and  Ned  Cogswell  of  Oil  City, 
Pa. 


Proposed  Sylvania  tv  receiver  plant 


Sylvania  Electric  laid  plans  Batavia  plant  will  be  in  full  opera¬ 
tor  a  new  416,000  sq  ft  tv  set-manu-  tion  within  six  months  of  the  com- 
facturing  plant  to  be  built  in  Ba-  pletion  date. 

tavia,  N.  Y.  Mr.  Zimmer  said  the  new  plant 

H.  Ward  Zimmer,  Sylvania  presi-  will  employ  approximately  1,200 
dent,  .said  the  new  plant  will  be  persons  when  in  fulU  operation, 
built  in  anticipation  of  greatly  in-  Some  key  personnel  of  the  tv  set- 
crea.sed  production  and  sales  of  Syl-  manufacturing  operation  at  Buffalo 
vania  tv  sets,  will  be  transferred  to  Batavia,  while 

John  K.  McDonough,  general  approximately  1,100  persons  from 
manager  of  the  division,  said  divi-  the  Batavia  area  will  be  employed, 
sion  headquarters  will  remain  in  The  new  facility,  which  will  be 
Buffalo,  N,  Y.  The  activities  of  the  the  largest  Sylvania  plant  under 
Buffalo  plants  will  also  continue  as  one  roof,  brings  the  company’s  total 
in  the  past.  .square  footage  in  manufacturing 

The  plant  is  expected  to  be  com-  plants  to  approximately  4,650,000. 
pleted  about  February  1,  1954,  and  Batavia  will  be  the  33rd  corpmunity 
manufacturing  operations  will  be-  in  ten  states  in  which  the  company 
gin  on  a  partial  basis  immediately  has  at  least  one  manufacturing 
thereafter.  It  is  expected  that  the  plant. 


We$itinghoii8e  Builds 
New  Research  Center 

WeSTI NT, HOUSE  ELECTRIC  CORP.  has 
broken  ground  for  a  new  research 
center  on  a  70-acre  plot  about  10 
miles  east  of  downtown  Pitts¬ 
burgh’s  Golden  Triangle. 

Construction  of  the  center  will 
give  current  company  research  ac¬ 
tivities  a  new  home  and  provide  the 
necessary  space  and  flexibility  to 
meet  new  research  requirements. 

The  new  labs  will  be  approxi¬ 
mately  one-third  larger  than  the 
present  laboratories  and  will  pro¬ 
vide  room  for  future  expansion.  In 
addition  to  laboratories  and  offices 
the  structure  will  house  an  audi¬ 
torium  capable  of  seating  about  250 
persons,  a  cafeteria  of  similar  size 
and  a  large  technical  library,  one 
of  the  most  complete  in  the  area. 

The  new  research  center  will 
ultimately  replace  the  present 
Westinghouse  Research  Labora¬ 
tories,  located  since  1916  only  a 
few  miles  away  from  the  new  site. 


MrNaujshteii  Joins  RCA;  NARTB  Appoints  Walker 

Neal  McNaughten,  formerly  di-  the  successful  broadcast  engineer- 
rector  of  engineering  for  the  ing  conference  in  Los  Angeles, 
NARTB,  joined  the  RCA  Victor  which  Neal  directed.  We  regret  his 
Division  of  RCA  as  administrator  lo.ss  to  NARTB  but  wish  him  every 
of  the  broadcast  market  planning  success  in  his  new  position  with 
.section  of  the  Engineering  Products  RCA.” 

Department.  A.  Prose  Walker,  presently  east- 

In  a  statement  commenting  on  ern  supervisor  of  Conelrad  for  the 
the  announcement,  Harold  E.  Fe-  FCC,  will  assume  the  post  of  man- 
ows,  pre.sident  of  NARTB,  de-  ager  of  engineering  for  the  associa- 
clared:  tion,  succeeding  Mr.  McNaughten. 

“Neal  McNaughten  has  per-  Mr.  Walker  has  had  thirteen  years 
formed  many  fine  services  for  the  of  service  with  the  FCC.  He  has 
nation’s  broadcasters  during  the  been  eastern  supervisor  of  Conelrad 
time  he  headed  NARTB’s  engineer-  for  the  FCC,  reporting  to  FCC  Com¬ 
ing  operations.  The  moat  recent  missioner  George  Sterling,  since 
evidence  of  this  performance  was  July.  1951,  He  has  been  responsible 
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DON’T  JUST  LONG  FOR  IT 


For  many  years,  Westinghouse  has  been 
setting  the  pace  for  the  electrical  industry. 
Westinghouse  engineers  have  profited  from 
this  ...  in  the  form  of  excellent  pay  .  .  . 
liberal  patent  awards  and  stock-purchasing 
plans  .  .  .  and  all  of  the  usual  personal 
security  benefits. 

Opportunities  exist  for  men  with  ex¬ 
perience  as 

Circuit  Engineers 
Computer  Engineers 
.Servo  Engineers 
Technical  Writers 

DON’T  just  long  for  these  things  .  .  . 
write  us  totlay  and  tell  us  about  yourself. 
We’ll  reply  by  return  mail. 


Success  begins  when  longing  stops  and 
action  starts!  The  important  thing  for  en¬ 
gineers  in  these  times  is  to  look  to  the 
future.  Do  you  feel  that  perhaps  there  might 
be  a  place  for  you  in  an  industry  that  offers 
exceptional  advantages  today,  and  even 
greater  opportunity  for  tomorrow?  Longing 
won’t  get  it  for  you. 

Perhaps  you  are  not  employed  at  your 
highest  skill.  At  Westinghouse,  top  man¬ 
agement  philosophy  dictates  that  every  en¬ 
gineer  be  provided  with  challenging  assign¬ 
ments  .  .  .  that  management  potential  be 
quickly  recognized  and  developed  .  .  .  and 
that  inventive  abilities  be  stimulated  and 
encouraged. 


l^stinghouse 


ELECTRIC  CORPORATION 

109  W.  LOMBARD  ST.  BALTIMORE  1,  MD 
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HERMETICALLY  SEALED 
TO  MIL.T.27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MIL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


PLANTS  AND  PEOPLE  (ceatiniMd) 

for  providing  technical  assistance 
to  the  Air  Defense  Commancf  affect¬ 
ing  plans  for  the  Control  of  Elec¬ 
tromagnetic  Radiation  (Conelrad) 
concerning  all  non-government  ra¬ 
dio  services  licensed  and  regulated 
by  the  FCC. 


Clevite-Brush  Appoints 
Three  Executives 

Appointment  of  three  new  execu¬ 
tives  of  Clevite-Brush  Development 
Co.,  the  product  development  unit 
of  the  Clevite  Corp.  group  of  com¬ 
panies,  has  been  announced  by 
A.  L.  W.  Williams,  president  of  the 
unit. 

Waldo  H.  Kliever,  formerly  direc¬ 
tor  of  research  of  Minneapolis- 
Honeywell,  joined  the  company  as 
vice-president  and  director  of  in¬ 
strument  development. 

Dr.  Kliever,  who  became  research 
director  of  Minneapolis-Honeywell 
in  1945,  will  have  charge  of  the 
measuring  instruments  and  mag¬ 
netic  recording  sections,  and  is  to 
head  a  control  development  section. 

Thomas  E.  Lynch  becomes  vice- 
president  and  continues  as  director 
of  ordnance  products  development. 
He  joined  the  Brush  Development 
Co.  in  1939  as  an  engineer  and  has 
worked  in  the  fields  of  underwater 
sound  detection  and  magnetic  re¬ 
cording. 

William  P.  Short  becomes  vice- 
president  in  his  position  as  director 
of  piezoelectric  and  sonic  products 
development.  He  joined  Clevite- 
Brush  in  March  of  this  year,  com¬ 
ing  from  Pleasantville  Instrument 
Corp.,  where  he  had  been  vice-presi¬ 
dent  in  charge  of  operations. 

General  Leavey  Elected 
President  Of  Federal  Labs 

Major  General  Edmond  H. 
Leavey,  U.S.A.  (Retired)  ,  has  been 
elected  president  of  Federal  Tele¬ 
communication  Laboratories,  Nut- 
ley,  N.  J.  research  associate  of 
IT&T,  it  was  announced  by  Col. 
Sosthenes  Behn,  chairman  and  Wil¬ 
liam  H.  Harrison,  president  of 
IT&T.  General  Leavey  fills  the 
vacancy  created  by  the  recent  death 
of  Vice-Admiral  Carl  F.  Holden. 

General  Leavey  has  been  vice- 
president  of  IT&T  since  November, 
I  1952,  when  he  joined  the  corpora- 
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General  Edmond  H.  Leovey 

tion,  and  also  is  a  member  of  the 
board  of  directors  of  a  number  of 
the  corporation’s  subsidiary  com¬ 
panies. 

General  Leavey  is  experienced  in 
both  the  operational  and  adminis¬ 
trative  fields  of  engineering.  He 
was  chief  of  the  Logistics  Division 
of  Supreme  Headquarters  of  the 
Allied  Powers  in  Europe  (SHAPE) 
before  his  retirement  in  1952.  Dur¬ 
ing  World  War  II,  he  occupied  key 
posts  in  both  the  European  and 
Pacific  theaters. 

General  Leavey,  a  registered  pro¬ 
fessional  engineer  in  civil  and  in¬ 
dustrial  engineering,  also  holds 
honorary  degrees  of  Doctor  of  Laws 
and  Doctor  of  Engineering  from 
Texas  A.&M.  and  Rensselaer  Poly¬ 
technic  Institute,  respectively. 

Sylvania  Appoints 
Carter  And  Richardson 

Sylvania  Electric  Products,  Inc. 
announced  the  appointments  of  E. 
Finley  Carter  as  vice-president  and 


New  •TkSiaiulL  ProdHCl 


H  T  0  n  n  ciL^ 


Amplifier  System 


1 1 9  — ’  D^tign^d  ot  o 
comoonion  fp  thm  vprtaft/p 


ing  OtcHlograph  and  A4ocf«f 
$2'6  Bridga  Balance  umf. 


^ecMcUtt^ 


Now,  for  the  first  time,  a  complete  measuring 
system,  including  Oscillograph,  Amplifier  and  DC  bal¬ 
ancing  units,  can  be  conveniently  installed  in  a  standard 
19-inch  relay  rack  with  the  accessory  mounts  available,  or 
placed  side  by  side  on  tables  with  equal  ease  and  simplicity. 
Removable  shock  mount  bases  can  also  be  supplied  for  in¬ 
stallation  in  moving  vehicles,  aircraft,  etc.,  where  shocks  and 
accelerations  are  encountered.  Housed  in  a  rugged,  yet  light¬ 
weight  cast  aluminum  case  finished  in  attractive  silver-gray 
gloss  enamel.  ,  ... 

^  Sppcflictfflofis 


FEATURES:  Silt:  1 1”  X  16”  X  18"  (6  thanneU  and 

power  lupply) 

•  Rack,  table  or  shock  mounting  V' tight;  Approximately  70  pounds  (6 

.  ni  •.  j'l  _  channels  and  power  supply) 

•  Plug-in  units,  readily  removable  cht^th;  r, 


•  Compact 

•  Rugged 

•  One  -  surface  operation 

•  Local  or  remote  calibration 

•  High  sensitivity 

•  Carrier  Amplifier  flat  to  1000  cps. 

•  High  power  output 

•  Two  or  more  systems  may  be 
synchronized 

•  Low  gage  -  voltage  required 
for  maximum  output 

•  Highly  stable  carrier  generator 

•  High  subility  amplifiers  • 


Power  Ontpui:  ^  50  Ma.  into  1ft  ohm 
load 

Stn%itiri$y:  .0005  volts  input  for  full 
scale  output 

Carrier  Fre^emcy:  5000  cps. 

Freguemfy  Kamge'  Carrier  1000  cps.« 
linear  tnicgrating  3000  cps. 

fhe  Firtf  thawing  of  fho  Heiland 
Model  1 19  Amplifier  Sytfem  of  the 
I.S.A.  Show  — Chicogo,  Sepfeml»er  21 
through  25. 

Write  for  our  free 
cotolM  of  Record- 
inp  OsciltogropKs, 

Bridge  Bolonce  units 
A  Colvonometers. 


IHeiland  Research  Corporation 

130  East  Fifth  Avenue,  Denver,  Colorado 
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Howard  L.  Richardson 


technical  director  of  the  company 
and  Howard  L.  Richardson  as  vice- 
president  in  charge  of  enprineerintr 
operations.  Mr.  Carter  has  been  a 
vice-president  since  1945  and  Mr. 
Richardson  since  1951. 

President  H.  Ward  Zimmer,  in 
making  the  announcement,  said  Mr. 
Carter’s  new  appointment  came  as 
the  result  of  the  heavily  increasing 
role  that  broad  technical  problems 
are  playing  in  overall  management 
decisions.  In  his  new  capacity,  the 
president  said,  Mr.  Carter  will  fur¬ 
nish  technical  counsel  to  Sylvania’s 
management  and  engineering 
groups,  and  will  handle  broad  tech¬ 
nical  relations  with  industry,  uni¬ 
versities,  the  armed  services  and 
other  organizations. 

Mr.  Richardson  assumes  the  op¬ 
erating  responsibilities  that  previ¬ 
ously  were  held  by  Mr.  Carter  as 
vice-president  in  charge  of  engi¬ 
neering.  He  was  formerly  vice- 
president  in  charge  of  industrial 
relations. 


SKILLED  HANDS 


Yours  jor  the  Asking  .  .  .  These  are  special  hands  . . .  skilled 
hands . . .  hands  trained  to  translate  creative  engineering  and  design 
into  production  reality.  These  hands  produce  compact,  high  pre¬ 
cision  gyros,  synchros,  and  servo  motors  providing  the  sensory 
information,  the  computing  brain  and  the  muscle  for  the  automatic 
controls  of  modern  industry  and  aviation. 

These  helping  hands  are  ready,  willing  and  able  to  assist  by  the 
development  and  manufacture  of  the  advanced  precision  compo¬ 
nents  you  require  for  today’s  problems  and  tomorrow’s  progress. 

Let  us  Help.  Inquiries  for  information  on  standard  or  special 
units,  for  a  particular  application  are  cordially  invited.  Technical 

Bulletins  are  available  and  will  be 
[  —  ~  I  sent  upon  request. 


GE  Tube  Depart inenl 
Opens  Midwest  Quarter^ 

Formal  Opening  of  the  new  GF. 
Tube  Department  central  regional 
headquarters  and  distribution  cen¬ 
ter  in  Chicago  was  attended  by 
more  than  300  electronics,  business 
and  civic  leaders.  I.  J.  Kaar,  man¬ 
ager  of  engineering  for  GE’s  Elec¬ 
tronics  Division,  speaking  at  the 
opening  c«w‘remonies,  said  that  GE 
predicts  an  increase  in  the  industry¬ 
wide  tube  business  of  57  percent 
from  1953  to  1961. 

The  $875,000  structure  has  al¬ 
most  100,000  sq  ft  of  floor  space. 
The  building,  besides  serving  as  a 
warehouse,  also  is  sales  head- 


KEARFOTT  COMPONENTS 
INCLUDE: 

Gyros,  Servo  Motors,  Syn¬ 
chros,  Servo  and  Magnetic 
Amplifiers,  Tachometer 
Generators,  Hermetic 
Rotary  Seals,  Aircraft  Navi¬ 
gational  Systems,  and  other 
high  accuracy  mechanical, 
electrical  and  electronic 
components. 


earfott 


CREATIVE  ENGINEERING 
PRODUCTION  ACHIEVEMENT 


KEARFOTT  COMPANY,  INC.,  1150  McBrid*  Av*.,  LittI*  Fails,  N.  J 
«  West  Coast  OHIcat  253  N.  Vlnedo  Av*.,  Pasadena,  CoUf. 

A  Central  rrecision  Equipment  Corpontion  Subsidiary 
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(continued) 


quarters  and  commercial  service 
headquarters  for  the  GE  Tube  De¬ 
partment  central  regrional  sales 
urjiranization. 

The  reirional  sales  organization 
services  16  midwest  and  central 
states,  including  the  electronics  and 
manufacturing  area  in  the  immedi¬ 
ate  vicinity  of  Chicago.  Included  in 
the  new  one-story  brick  building  are 
complete  laboratory  facilities  em¬ 
ploying  specially  built  GE  testing 
equipment  to  enable  company  engi¬ 
neers  to  work  more  closely  with 
electronics  equipment  manufac¬ 
turers. 

The  present  staff  at  the  new 
building  is  expected  to  increase  to 
160  when  peak  operation  is  attained 
later  in  the  year. 

Warehouse  manager  is  John  A. 
Cavaliere,  while  J.  J.  Shafter  is 
supervisor  of  commercial  service. 
Walter  J.  Fitzpatrick  heads  the  re¬ 
placement  sales  organization  and 
Roger  F.  Long  heads  the  original 
equipment  sales  organization. 


Midwest  Research  Plans 
Millioii'Dollar  Lab 

FUNCTIONAL  2-STORY  laboratory 
and  headquarters  structure,  planned 
to  provide  maximum  area  for  tasks 
of  scientific  inquiry  as  well  as  space 
for  future  expansion,  is  planned  for 
construction  soon  by  the  Midwest 


Handiest  selector  you  ever  saw! 

Simplifies  your  job;  saves  time,  speeds  choice  of 
right  fastener.  Easy  to  read,  easy  to  use,  hand¬ 
somely  lithographed  in  red,  white  and  blue.  Shows 
various  tubular  and  split  rivets,  part  catalog  num¬ 
ber,  normal  clinch  allowance,  size  of  clearance 
hole  in  work  and  other  details  to  aid  your  product 
manufacturing.  Sturdily  riveted  together  for  lasting 
use.  Write  for  yours  today! 


Proposed  Midwest  laboratory 


Research  Institute  in  Kansas  City, 
Missouri. 

The  new  building  will  contain 
71,000  sq  ft  of  floor  area  and  will 
be  located  on  a  9-acre  plot  in  the 
cultural  center  of  Kansas  City. 

Construction  will  probably  start 
in  October  on  the  building,  planned 
to  cost  one  and  a  quarter  million 
dollars.  All  operations  of  Midwest 
will  be  consolidated  in  the  struc¬ 
ture.  The  Institute  now  occupies  six 
.scattered  buildings. 

Organized  nine  years  ago  to  serve 


The  name  to  RIVET  in  your  memory  for  fasteners. 


THE  MILFORD  RIVET  &  MACHINE  COMPANY 

855  BRIDGEPORT  AVENUE.  MILFORD,  CONNECTICUT 
806  ILLINOIS  AVENUE,  AURORA,  ILLINOIS 
1106  WEST  RIVER  STREET,  ELYRIA,  OHIO 
26  PLATT  STREET,  HATBORO,  PENNSYLVANIA 
715  SO.  PALM  AVENUE,  ALHAMBRA.  CALIFORNIA 
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as  a  technological  and  research 
center  for  middlewestern  states, 
Midwest  Research  Institute  now 
carries  on  projects  for  sponsors  and 
clients  throughout  the  nation.  Its 
annual  research  volume  is  in  excess 
of  one  million  dollars.  It  has  served 
some  460  sponsors  and  has  under¬ 
taken  more  than  1,000  separate 
projects. 

Among  special  services  now  be¬ 
ing  developed  is  an  electronic  com¬ 
puter  center,  which  will  house  both 
digital  and  analog  devices  to  be  em¬ 
ployed  by  business  and  industrial 
organizations  for  solution  of  special 
computational  problems. 


Quality 


^  CUSTOM- 
MADE 

CORD  SETS  BY 

PHALn . 


Sprague  Expands  In 
North  Carolina 

Sprague  Electric  Co.  is  undertak¬ 
ing  construction  of  a  new  plant  in 
the  Blue  Ridge  Mountain  area  in 
extreme  northwestern  North  Caro¬ 
lina,  which  will  employ  about  250 
workers  when  it  reaches  full  sched¬ 
uled  production.  In  announcing 
plans  for  the  company’s  seventh 
branch  operation,  Julian  K. 
Sprague,  president,  said  that  the 
new  plant  will  manufacture  capaci¬ 
tors,  the  most  important  of  the 
many  types  of  electronic  com¬ 
ponents  made  by  the  company. 

Location  of  the  plant  will  be 
about  seven  miles  from  West  Jeffer¬ 
son,  Ashe  county,  which  is  only  a 
few  miles  from  both  the  Tennessee 
and  Virginia  state  lines.  Ernest  L. 
Whrd,  executive  vice-president,  said 
construction  of  the  manufacturing 
plant  and  of  auxiliary  water  purifi¬ 
cation  facilities  will  begin  immedi¬ 
ately.  It  is  expected  that  the  plant 
will  start  operation  about  Novem¬ 
ber  1  of  this  year.  At  that  time 
training  of  a  small  complement  of 
employees  will  begin,  and  the  plant 
will  be  expanded  as  fast  as  the 
training  program  permits  until  the 
initial  target  of  250  employees  is 
reached. 

The  new  Sprague  factory  will  be 
of  modern  design  in  steel  and  red 
brick  construction  and  will  contain 
50,000  sq  ft  of  floor  space.  It  will 
be  situated  on  a  30-acre  tract  on  a 
bend  of  the  New  River.  Process 
water  for  the  manufacturing  opera¬ 
tions  will  be  taken  from  the  stream, 
purified,  and  returned  to  the  river 


Just  a  short  time  back  the  custom-made 
cord  set  shown  here  did  not  exist!  It  was 
custom  created  and  produced  for  a  very 
special  application  by  PHALO! 

PHALO  has  an  industry-wide  reputation 
for  designing  and  producing  the  unusual 
in  cords  and  cord  sets . . .  and  in  so  doing, 
solving  the  ^'unsolvable'^  problems! 

See  the  PHALOCORD  section  of  the  new 
PHALO  CATALOG  for  details.  ASK  FOR 
CATALOG. 

ASX  ALSO  FOI  THE  NAME  OF  YOUl  NEAKEST  PHALO 
SALES  lEPIESENTATIVE  IN  THE  FOLLOWING  CITIES: 

New  York,  N.  Y.  Cleveland,  Ohio 

Rochester,  N.  Y.  Houston,  Texas 

Philadelphia,  Pa.  Phoenix,  Ariz. 

Greensboro,  N.  C.  Chicago, 

Wichita,  Kansas  Detroit,  Mich. 

Natick,  Mass.  Los  Angeles,  Cal. 

San  Francisco,  Cal. 


PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMMERCIAL  ST.  •  WORCESTER  •  MASS. 

Insulated  Wire  and  Cables  —  Cord  Set  Assemblies 
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Pre-set  regulated  reverse  voltages 
-10,  -50,  -100,  0-150  volts  at  5  ma 
Forward  current  to  500  ma  at  1.0  volt 
Controls  interlocked  for  routine  tests 
Reversed  or  shorted  diode  indication 
Test  fixture  allows  quick  connections 
Provision  for  accessory  diode  heater 


MODEL 

DT-100 


The  BIRTCHER  CORPORATION 

4371  Vollry  Blv<l 
Angelet  33,  Californio 


Please  send  catalos  and 


samples  by  rHurn  mdii. 


TELETRONIC5  LABORATORY 


Company  — 
Acccmion  of: 


Accurate 

LAB  MEASUREMENTS 


Rapid 

INSPECTION  TESTING 


NEW  SUB. MINIATURE  TUBE  CLAMPS 


The  Birtcher  KOOL  klamps  were 
developed  for  use  under  conditions 
of  extreme  heat  and  severe  vibra* 
tion  and  shock.  Made  from  a  heat 
treatable  silver  alloy  of  high  thermal 
conductivity,  reducing  bulb  tern* 
peratures  by  as  much  as  40^  C,  KOOL 
KLAMPS  are  improving  the  relia* 
bility  of  miniaturized  electronic 
equipment. 


TERMINALS 


TANDEM 


there’s  a 

BIRTCHER  CLAMP 

for  (dmj)4t' 
every  purpose! 
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A  Cut  coiti  .  .  .  boost  production  .  ,  . 

mor*  afficiant  tarminafions! 

\  On  long  run»,  ctionga  from  ilow 

hond  attochmanf  and  loldaring  of  Sfr 
— ^  looia  larminali  to  P-M  mochina  ot- 

»  fochad  Pra-Soldarad  Tondam  Tar- 

^  minaU.  Producad  in  continuous  form 

(i.  j  ^  wppliad  on  raals,  P-M  Toirdam  * 

V  ^  tarminoli  ora  cut  off,  clirKhad  ond  / 

TJ  /  — toldared  fo  wire*  in  one  imtonto- 

^  naou*  operation  on  the  P-M  pra- 
^  a*ion  mochina  ot  rote*  up  to  1200  ) 

par  hour— with  consiitently  perfect 

termination*.  Many  *tandard  type*  available.  A*li  for  demomtrotion,  or  *end 
for  detoil*  and  enclote  *ampla  of  terminal  ond  wire  now  u*ad.  Catalog 
on  ragua*t. 

For  ordinary  run*  we  hove  die*  to  produce  over  400  different  kinds  of 
teporota  terminal*  for  electric  wire*.  Also,  we  ore  large  producer*  of  Small 
Metal  Stomping*  mode  exoct  to  customer*'  print*. 


PATTONMacGUYER  COMPANY 


201  Chapman  Street,  Providence,  R. 


MANUFACTURERS  OF  ELECTRONIC  INSTRUMENTS  AND  PRODUCTION  TEST  EQUIPMENT  City. 
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RF  LEAKAGE 


METEX  ELECTRONIC 
WEATHERSTRIPPING 

For  shielding  on  all 
types  of  electronic  and 
electrical  equipment 
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after  being  passed  through  a  filter 
plant  to  be  built  by  the  company. 

In  addition  to  the  new  southern 
plant,  Sprague  now  operates  three 
plants  in  North  Adams,  Mass,  and 
branch  plants  in  Bennington  and 
Barre,  Vermont;  Nashua,  New 
Hampshire,  Saugerties  and  Kings¬ 
ton,  New  York;  and  Grafton,  Wis¬ 
consin.  About  6,000  employees  are 
on  the  payroll  of  the  Sprague  opera¬ 
tions  at  the  present  time. 


WHEN  YOU  DESIGN  METEX  ELECTRONIC 


RCA  Promotes  Tuo 
Executives 

Election  of  W.  Walter  Watts  as 
vice-president  in  charge  of  tech¬ 
nical  products,  and  of  Theodore  A. 
Smith  as  vice-president  in  charge 
of  the  Engineering  Products  De¬ 
partment  of  the  RCA  Victor  Divi¬ 
sion  of  RCA,  was  announced  by 
Walter  A.  Buck,  vice-president  and 
general  manager  of  RCA  Victor, 
following  a  meeting  of  the  RCA 
board  of  directors. 

Mr.  Watts,  previously  vice-presi¬ 
dent  in  charge  of  the  Engineering 
Products  Department,  now  assumes 
the  position  formerly  held  by  L.  W. 
Teegarden,  who  became  executive 
vice-president  of  RCA  last  F'eb- 
ruary.  In  his  new  assignment,  Mr. 
Watts  will  supervise  the  activities 
of  both  the  Engineering  Products 
Department  and  the  Tube  Depart¬ 
ment  of  the  RCA  Victor  Division. 

Mr.  Watts  joined  RCA  Victor 
after  wartime  service  as  a  Colonel 
and  Commanding  Officer  of  the  Sig¬ 
nal  Corps  Distribution  Agency  and 
as  a  Signal  Corps  Procurement 
Director  for  which  he  was  awarded 
the  Legion  of  Merit.  He  was  earlier 
associated  with  Montgomery  Ward 
as  mail  order  sales  manager,  and 


YOU  GET  ITS  POSITIVE  SHIELDING  EFFECTIVENESS 


Plan  now  to  take  full  advantage  of  Metex 
Electronic  Weatherstripping’a  unusual  effec¬ 
tiveness  in  shielding  all  types  of  electronic 
equipment.  Because  it  is  made  of  knitted 
wire  mesh,  Metex  Electronic  Weatheratrippin^ 
is  both  conductive  and  resilient.  It  assures 
positive  metal-to-metal  contact  between  all 
mating  surfaces.  And  being  resilient  it  ac¬ 
commodates  itself  positively  to  surface  in¬ 
equalities. 

In  reality,  Metex  Electronic  Weatheratripping 
can  do  more  for  you  than  just  shield  RF 
leakage.  It  can  cut  the  cost  of  machining 
mating  surfaces  to  close  tolerances.  It  can 
eliminate  the  need  for  extra  fasteners  and 
many  other  costly  means  of  making  joints 
RF  tight. 

To  get  the  best  results  and  lowest  production 
costs,  design  with  Metex  Electronic  Weather¬ 
atripping,  available  in  3  basic  forms: 

1  Continuous  lengths  in  various  cross  sec¬ 
tional  shapes  with  or  without  fin  for  at¬ 
tachment. 

2  Die-formed  shielding  gaskets,  and 

3  Sealing  gaskets  where  the  knitted  wire 
gasket  is  combined  with  a  sealing  medium. 


For  dettllcd 
Information  on 
METEX 
ELECTRONIC 
PRODUCTS,  write 
for  FREE  copy  of 
"Metex  Electronic 
Weatherstrips" 
or  outline  your 
SPECIFIC  shielding 
problem  —  It  will 
receive  our 
Immediate  attention. 


Each  of  these  is  made  in  various  sizes 
and  shapes  which  are  readily  adapt¬ 
able  to  practically  any  equipment.  The 
resiliency  can  be  varied  where  neces¬ 
sary  to  meet  specific  requirements. 

Applications  in  which  Metex 
Electronic  Weatherstripping  has  al¬ 
ready  proved  its  effectiveness  include 
pulse  modulator  shields,  wave-guide 
choke-flange  gaskets,  local  oscillators 
on  TV  sets,  dielectric  heaters,  etc. 


CTKSS! 


METilL  TEXTILE  CORPORATION 


Roselle,  New  Jersey 


W.  Walter  WatU 
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fLANTS  AND  PEOPLE 


It  Takes  ^ 
i]-Time  Know-How 
To  Mass  Produce 


With  Watch-Like 
Precision 


Thnodore  A.  Smith 


was  vice-president  in  charge  of  the 
Wincharger  Corp.  His  work  in  the 
sales  and  distribution  phases  of  the 
electronics  industry  began  in  1923. 

Mr.  Smith,  previously  assistant 
manager  of  the  Engineering  Prod¬ 
ucts  Department,  has  been  asso¬ 
ciated  with  RCA  since  1925  when 
he  joined  RCA’s  Technical  and  Test 
Laboratories  at  Van  Cortlandt 
Park,  New  York.  Three  years  later, 
in  1928,  he  supervised  the  construc¬ 
tion  of  RCA’s  pioneer  television  sta¬ 
tion  in  New  York. 

Mr.  Smith  entered  commercial 
engineering  work  in  1930  as  RCA 
eastern  district  sales  manager  for 
broadcast  equipment.  In  1938,  he 
was  assigned  to  Camden  headquar¬ 
ters,  where  he  since  has  held  key 
sales  and  administrative  posts  in 
the  RCA  Victor  Division. 


Ever  since  1875  the  Bulova  name  lots  are  100  KC-GT  standards.  The 
has  been  the  symbol  for  integrity  1 00  KC-GT  unit  has  been  accepted 
.  .  .  quality  . ,  precision  craftsman-  by  the  National  Bureau  of  Stand- 
ship  .  .  .  and  dependability  These  ards  as  the  basis  for  Time  Measure- 
are  the  very  factors  demanded  by  ment  reference 
users  of  crystal  units !  The  supreme  accuracy  and  quality 

Now  Bulova  applies  the  art  of  that  are  inherent  in  all  Bulova  prod- 
precision  production  to  the  fabrica-  ucts  are  also  found  in  the  mass- 
tion  of  crystal  units  for  standard  produced  CR  types  which  meet 

and  special  application.  In  produc-  the  most  exacting  military  and  com- 

tion  now  and  available  in  quantity  mercial  demands. 


GE*s  Utica  Electronic 
Plant  Starts  Operations 

Research,  development  and  manu¬ 
facturing  operations  for  the  pro¬ 
duction  of  specialized  electronic.^^ 
equipment  for  military  purposes  are 
now  in  full  progress  at  GE’s  newly- 
completed  military  electronics  plant 
on  French  Road  in  Utica,  N.  Y. 

The  plant  consists  of  a  steel- 
frame,  single-story  structure,  842  ft 
long  and  352  ft  wide,  with  a  two- 
story  office  and  laboratory  .section 
€32  ft  long  and  75  ft  wide.  Four 
penthouses  on  the  roof  of  the  struc¬ 
ture  are  used  for  special  engineer¬ 
ing  development  work  on  antennas. 
While  a  major  portion  of  the  plant 
is  for  bench  assembly  of  a  wide 


On  Crystals  for  Your  Spocial  Application  .  ,  .  Write 
QUARTZ  CRYSTAL  DIVISION 

BULOVA  WATCH  COMPANY,  INC. 

BUIOVA  PARK,  HUSHING  70,  NEW  YORK 


Wont  mort  information?  Uu  post  cord  on  lost  poor. 
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precision  connectors  by  Continental 


Special  Design  Connectors 


designed  end  menufKtured  to  meet  specific 
customer  requirements  end  applications-sub- 
mit  your  special  connector  design  problems  and 
specifications  to  our  engineering  dept. 


Ccntlnentcd! 


{[imnieetoais 


DeJURflmSCO  CORPORRTIOn 


Writ*  0«»t.  !•«.  D«JUIt  AMSCO  CORPORATION,  4S-01  N«rt«Mni  tlv4.,  Lonf  IttanR  City  1,  N.  Y. 
WMt  Carnt:  AOS  Nartli  Ma^t*  OrW«,  Ravwly  Hllh,  Califernla 


PLANTS  AND  PEOPLE  (cMitinucd) 

variety  of  electronic  military  equip¬ 
ment,  a  substantial  portion  is  de¬ 
voted  to  development  and  testing  of 
new  types  of  equipment. 

For  convenience,  compactness  and 
efficiency,  power  supply  for  research 
and  production  test  facilities  are 
centralized  in  a  51  ft  by  176  ft  area 
termed  the  Test  Powerhouse.  An 
unusual  feature  of  this  area  is  a  72 
ft  long  main  plug  board  with  a 
thousand-cable  distribution  net¬ 
work.  To  get  power  at  desired  vol¬ 
tages  and  frequencies,  the  techni¬ 
cian  at  the  test  station  calls  the 
plug  board  operator  who  wears  a 
headphone,  and  the  operator  there¬ 
upon  makes  the  proper  plug-in  on 
the  board. 

Test  areas  in  the  plant  include 
production  test  cubicles,  shock, 
vibration,  environmental  and  spe¬ 
cial  shielded  test  rooms,  and  the 
test  penthouses  on  the  roof.  The 
production  test  cubicles  are  six-foot 
square  steel  enclosures  mounted  on 
platforms  elevated  eight  feet  above 
the  floor  and  fastened  to  the  build¬ 
ing  columns.  This  arrangement  per¬ 
mits  maximum  free  floor  space  for 
assembly  benches. 

Paint,  welding  and  machine 
shops,  and  a  completely  equipped 
plating  installation  located  in  a 
special  area  walled  off  from  the  rest 
of  the  plant  because  of  corrosive 
plating  liquids,  are  included  in  the 
plant. 

An  elaborate  conveyor  system 
running  around 'the  interior  of  the 
plant  transports  thousands  of  small 
parts  used  and  produced  in  the 
plant,  into  and  out  of  storage. 


Names 

Research  Hea<l 

The  appointment  of  Finn  J.  Lar¬ 
sen  as  director  of  research  for 
Minneapolis-Honeywell  Regulator 
Co.  was  announced  recently  by 
William  J.  McGoldrick,  vice-presi¬ 
dent. 

Dr.  Larsen,  a  member  of  the  com¬ 
pany’s  research  and  engineering 
organization  since  1948,  succeeds 
Waldo  Kliever  who  has  resigned  to 
accept  a  position  with  Clevlte- 
Brush  Development  Co. 

Since  1952,  Dr.  Larsen  has  been 
director  of  ordnance  engineering 
for  Honeywell,  supervising  the 
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Pfomitad! 


^  ,  /  CORD,  WIRE 

CABLE 


FOR  C^uaiit^  f^roducls 

Th«  consistent  quality  stondord  of 
Runzol  wire,  cord  and  coble  offers 
monufocturers  complete  assurance  of 
performonce.  Runzel  products  under¬ 
go  such  thorough  inspections  in  the 
process  of  their  manufacture  that 
flows  ore  reduced  to  on  absolute 
minimum. 

Your  wire  needs  in  hook-up,  lead-in, 
shielded  wire  speaker  cords  and  oil 
types  of  insulated  wire  ore  available 
from  this  centrally  located  source. 
We  mointoin  o  complete  engineering 
service-  Your  wiring  problems  ore 
solicited.  For  their  scientific  solution, 
the  Runzel  Laboratory  provides  re* 
search  assistance. 


vA/Tvr/T 

LONDON*  FM  SICNAL 

>1 CENERATOR 

2$to2l6  MC 


The  new  FM  Signal  Generator 
Model  lOOC  give*  the  same  excel¬ 
lent  performance  as  the  100A  and 
100B— but  increases  the  tuning 
range  to  covor  ail  tho  way  from  25 
to  216  megacyclos  in  a  single  band. 

Leakage,  spurious  outputs,  drift  and 
hum  aro  all  very  low.  Thoro  is  no 
mixing,  no  multiplication.  A  piston 
attenuator  gives  accurate  attenua¬ 
tion  from  .02  to  100,000  micro¬ 
volts.  Frequency  deviation  is  in  two 
ranges:  0  to  30  kc  and  0  to  250  kc. 

Designed  and  constructed  to  with¬ 
stand  hard  use,  the  100C  is  an 
ideal  production  test  as  well  as  a 
highly  accurate  laboratory  instru¬ 
ment. 


PRICE 

'  DELIVERY  ONE  WEEK 

-  /  > 

New  London/Instrument 

NEW  LONDON  CONNECTICUT  C  0/7i//l7  /?  \ 


^€PC(^ 


TRANSFORMERS 

u  Fill  Your  Need  fo  a 


SAMPLE 

SHORT 

ond 

LONG  RUN 


For 

INDUSTRIAL 

and 

ELECTRONIC 

EQUIPMENT 


Let  u< 

quote  on  your 
Spoctftcotioni, 
lie  obligation 


Odfivdry 


DESIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T-27  end  AN-E-19) 


EPCO  Products  Inc. 

2500  Atlantic  Ave 
Brooklyn  7  New  York 


.jNCRLASLO  PRODUCTION’ 


— reports  Electronic  Devices,  Inc.,  Brooklyn,  N.Y., 
where  o  Robinson  Metering  Pump  is  used  to  seal 
Plastisel  Selenium  Rectifiers  with  condenser  wax. 

VERSATILE  ROBINSON  METERING  PUMPS  FOR  EJECTING: 

e  ASPHALT  e  RESIN  e  PITCH  e  ROSIN  e  ADHESIVES 
e  STEARIC  ACID  AND  PLASTER  OF  PAMS 
e  PORTLAND  CEMENT  AND  VARNISH  MIXTURE 
e  sealing  COMPOUND  e  POLYAMIDE  e  PlASTISOl 
e  PASTES  e  GLYPTAL  MIXTURES 
e  RUBBER  •  BAKELITE 

FASTER!  MORE  ACCURATE!  ECONOMICAL! 

e  EJECTS  ACCURATE  QUANTITY  IN  %  OF  A  SECOND 
e  EJECTION  QUANTITY  CHANGED  IN  2  SECONDS 
•  THERMOSTATIC  HEAT  FROM  70°  TO  300“F.  e  VISCOSITIES 
FROM  flO  S.A.E.  OIL  TO  200,000  CENTIPOISIS. 

The  Robinton  Metering  Pump,  odoptoble  to  innumorobh  Indui-^ 
trial  motoring  appikationo,  may  tolve  a  problem  far  you.  Write 
for  informativo  froa  faUor. 


MIIWI  Mllil'l 

•  NUTIET  10.  NEW  lERS??^ 

I,-l..ph.  .  NUtI-,  2  4.10 
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work  the  company’s  expanded  ord¬ 
nance  division  has  been  carrying 
out  in  the  development  of  fire  con¬ 
trol  systems  for  tanks,  as  well  as 
other  control  devises  in  the  fields  of 
radio  activity,  explosives  and  mis¬ 
siles. 

He  will  continue  to  have  respon¬ 
sibility  for  this  work,  in  addition  to 
his  new  duties  as  research  director. 

Dr.  Larsen  joined  Honeywell 
after  receiving  his  Ph.  D.  in  1948 
from  Iowa  State  College,  where  he 
also  was  an  instructor  in  physics. 
He  started  as  a  physicist  in  the 
company’s  research  department. 
Before  becoming  director  of  ord¬ 
nance  engineering,  he  was  assistant 
to  the  director  of  research. 


AMERICAN  ELECTRIC 

Minioture  Motors 


MODEL  201  ~ 

Hytlurutii  Typ« 
Synchroneui  Oriv*  Motor 


MODEL  22t 

Induction  Drivo  Motor 


Marconi  Marine  Names 
Technical  Manager 

The  Marconi  International  Ma¬ 
rine  Communication  Co.  announced 
that  George  J.  McDonald,  deputy 
technical  manager  of  the  company, 
has  been  appointed  technical  man¬ 
ager. 

Mr.  McDonald  joined  Marconi 
Wireless  in  1935  and  engaged  in 
research  and  development  work  un¬ 
der  G.  M.  Wright,  now  engineer- 
in-chief  of  that  company,  concen¬ 
trating  especially  on  direction-find¬ 
ing  technique.  He  transferred  to 
the  Marconi  Marine  Co  as  deputy 
technical  manager  in  1949,  on  the 
staff  of  the  late  F.  P.  Best  who  w’as 
technical  manager. 


MODEL  300 

R«lu€tonc«  Typ« 
Synchronous  Drivo  Motor 


Neod  low  weight  for  mechanization  of 
airlM)rne  gear . . .  want  unusual  compact¬ 
ness  for  ground  equipment?  Amehican 
Electhic  can  provide  tlie  drive  motor  to 
fit  your  siieciafized  requirements. 

i'liese  miniatures  are  built  as  small  as 
1.45  inches  in  diameter ...  Even  the  “big 
iKiys”  measure  only  SYio  inches  across! 
Yet  with  all  their  diminutive  size  and 
weight  A.merican  Electhic  Miniatures 
are  regular  “power-houses”  in  their  field 
. . .  desifiued  to  utilize  all  tnaniietic  mate¬ 
rials  to  the  ultimate,  thus  reducing  useless, 
“no-pay”  weight  to  an  absolute  minimuml 

No  dotion  cempremisos— American 
Elect  Ric  offers  the  greatest  range  of  pro¬ 
duction  and  prototype  models  available 
tixlay!  Let  American  Electric  quote 
on  >(>ur  miniature  motor  requirements. 
Write,  wire  or  phone  todayl 

TWO  MINIATURE  DRIVE  MOTOR  TYPES 

IfiOuctlen  Motors— Output  torquo  ronoo:  Vi  In.  oi. 
to  120  in.  ez. 

Synchronous  Motors— Output  torquo  rongoi  .01  in. 
os  to  iO  in.  oz.  in  both  Hyitorozis  ond  (oluctonco 
typoi. 

TWO  MINIATURE  COOLING  TYPES 
Contrifugal  Slewott 
Propollor  Fans 


MODEL  16t 

Propollor  ton 


National  Company 
Names  Cosgrove 

Charles  C.  Hornbostel,  president 
of  the  National  Company,  has  an¬ 
nounced  the  retirement,  effective 


Sinpio  Endod 
Motor. Btowor 


MODEL  230 
Ooublo  Endod 
Motor-Blowor 


Monuloctuiors  olso  of 
HIGH  FKEOUENCV 
POWEH  SUPPLIES 
I  nductor  *  Altornolor 
typo.  500  Wotts  to 
75  KVA  output.  Port- 
oblo,  Soml-Portoblo 
and  Stotionory  Typos. 


k»pn$»ntmtlv9s:  TRAVCO  EN6INIERIN6  CO, 
Sflvor  Sprint  (Md.),  diicago.  Now  York,  Los  Antolet 


Roqnnond  C.  Coogrovo 


Wont  more  information?  Us*  post  cord  on  lott  pog*. 
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June  1,  of  William  A.  Ready  as 
chairman  of  the  board  of  directors 
and  member  of  the  executive  com¬ 
mittee. 

Mr.  Ready  has  been  an  official  of 
the  company  for  38  years  and  until 
.March  of  this  year  served  as  presi¬ 
dent  and  cfiairman  of  the  board. 

Mr.  Ready  has  been  succeeded  as 
board  chairman  by  RajTnond  C. 
Cosgrove,  formerly  executive  vice- 
president  of  the  Avco  Manufactur¬ 
ing  Corp.  and  president  of  RTMA. 


\rECTRON  S  two  new  R.  F.  Heads,  20C1  and  20C2,  provide  continuous 
coverage  of  microwave  frequencies  in  C-band  from  4,240  nsc/s  to  6,1  SO 
mc/$.  They  are  engineered  for  immediate  operation  in  Vectron’s  Spec¬ 
trum  Analyzer  Chassis  SAIO  or  SA20  ...  no  conversion,  no  adaptation. 

Specific  Band  Coverage  .  .  .  Vectron’s  R.  F.  Hriids  (L-band,  S-band.  C- 
band  and  X-band)  are  inlerchanfteable  in  any  Vectron  S.\20  Spectrum  Analyzer. 
Display  Unit  and  Heads  can  be  purchased  separately,  as  needed,  to  proside  a  wide 
choice  of  operating;  frequencies  without  the  bulk  and  unnecc*ssary  expense  of  equip¬ 
ment  which  covers  larice  areas  in  unused  bands. 

Early  Delivery  ...  Individual  R.  F.  Heads  and  SA20  Analyzers  are  available 
for  early  delivery.  Other  new  Heads  arc  well  along  in  development  and  will  be 
announced  soon.  Send  for  Bulletin  SA20  (see  below)  and  specify  the  frequencies 
you  need. 

For  Microwave  Radar  and  Communications  Equipment  The  Vectron 
SA20  Spectrum  Analyzer  presents  visually  the  frequency  distribution  spectrum  of 
the  power  output  of  pulsed  or  CW  micro- 
wave  oscillators  and  can  be  used  as  a 
sensitive  R.  F.  detector  for  checks  and 
measurements  in  the  design,  production 
and  maintenance  of  microwave  radar 
and  communications  equipment  and  com¬ 
ponents. 


WilHam  A.  Ready 


.^liiinebuta  Mining 
.Acquires  American  Lava 

Acquisition  of  American  Lava 
Corp,  of  Chattanooga,  Tenn.  by 
Minnesota  Mining  &  Manufactur¬ 
ing  Co.  through  a  $5  million  stock 
tran.sfer  was  announced  recently. 

Herbert  P.  Buetow,  3M  president, 
and  John  Kruesi,  president  of 
American  Lava,  said  officers  of  the 
two  firms  have  approved  a  deal  by 
which  the  Chattanooga  firm  would 
lyecome  a  wholly-owned  3M  sub¬ 
sidiary. 

Terms  call  for  American  Lava 
stockholders  to  trade  their  common 
and  preferred  shares  for  3M  com¬ 
mon. 

Mr.  Buetow  .said  his  firm’s  pri¬ 
mary  interest  in  acquiring  Lava 
was  to  broaden  3M’s  participation 
in  the  electronics  field. 

“We  are  the  world’s  largest  pro¬ 
ducer  of  flexible  electrical  insulat¬ 
ing  materials,”  Mr,  Buetow  said. 
“The  electronics  industry  is  already 
a  giant  on  the  American  business 
scene  and  many  phases  of  its  de¬ 
velopment  are  just  beginning.  By 
joining  forces,  3M  and  American 
Lava  will  play  a  far  larger  role  in 


riATUBI* 

l«r9*,  Umt  5**  pllon 


oppraHfif  cowy twine* 

OpubU  cnvtrtin  MBum  t.  K 

in  iMpply  Hr  lOyifm  mcIH*- 


Voctron's  development  program  in¬ 
cludes  additional  R.  F.  Heads  to  cover 
microwave  frequencies  rvewly  opened 
for  military  and  civilian  use.  For  infor¬ 
mation  on  these  additional  R.  F.  Heads 
^ — T  and  for  complete  en- 

\  gineering  data,  send 

\  \  for  Bulletin  SA20. 

\  Write  today  and  be 

\  specify  the 

\  >-*•*’***3  aperating  frequencies 

you  need. 


New  Provltiwi  for  D.C  tUamonl  Mppiv  for 
Klytiron  oKiHofer  '* 

SFICiriCATiONf 

Ovorrrft  Gain -130  docIMr 
Sofwiiivhy  —  At  loovt  40  cHwi  (or  I  vMc. 
puito  —  M  Mim  for  CW 
IS  SondwMth  —  Clieico  of  30  kc,  rocooi- 
nunUod  for  CW  oimI  0.2  to  2  UMC.  p«Im 
or  30  k(  bondwitfi  to  3  woe. 
Swoop  Sroqponn  — 10  to  30  <a*  NomlarV 
—  ovoilohio  to  2  epo  004  wMt  lone  poroitt- 
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Vitif  Us  of  Booth  1319— Westorn  Electronic  Show  &  Convention 


FOR 

RAPID 

SERVO 

ANALYSIS 


ONL  Y  THE  SER  VOS  CO  PE 


Output  wove  forms  of  Ser- 
voKope  disploycd  against 
internal  linear  sweep  gen¬ 
erator  frequency  Vi  cycle. 


The  Servoscope  is  available  ii 
(.1  to  20  cps.),  1100B  (.15  ^ 
quoted  on  request. 


^  is  applicable  to  both  AC 
carrier  and  DC  servo  sys¬ 
tems. 

^  has  a  built-in  low  frequen¬ 
cy  sine  wave  generator 
for  obtaining  frequency 
response  of  DC  servo  sys¬ 
tems. 

has  a  built-in  electronic 
sweep  with  no  sweep  po¬ 
tentiometer  to  wear  out 
and  require  replacement. 

3|c  has  a  dynamic  frequency 
control  range  of  200  to  1 . 

MORE  and  MORE  cdrcroft  com- 
pKxnies,  universities,  process  con¬ 
trol  manuiachirers,  government 
laboratories  otnd  others  are  adding 
the  Servoscope  to  their  list  of  re¬ 
quired  laboratory  ecjuipment.  If 
you  ore  designing,  developing  or 
producing  servomechanisms  or 
process  controls,  the  Servoscope 
will  save  many  hours  of  design 
and  engineering  time. 


two  standard  models — 11 00 A 
30  cps.)  Custom  modifications 


For  bulletin  giving  complete  specifications: 
wrlN  Dept.  E-8 


SERVO  CORPORATION 
OF  AMERICA 

2020  Jeridio  TurapOte,  New  Hyde  Park,  N.  Y. 
Heidstone  7-2810 


PLANTS  AND  PEOPLE  (coatteucd) 

the  industry  than  they  could  hope 
to  play  separately.” 

“American  Lava's  excellent  rec¬ 
ord  in  the  field  of  ceramic  insula¬ 
tors  dovetails  with  the  business  3M 
has  developed  throuf^h  its  electrical 
insulating  and  sound  recording  tape 
division,”  he  added. 

Mr.  Buetow  said  3M  plans  no 
changes  either  in  American  Lava’s 
management  group  or  in  its  operat¬ 
ing  policies.  Mr.  Kruesi  will  con¬ 
tinue  as  president  and  all  officers 
and  executives  will  continue  in  their 
present  capacities. 

Robert  L.  Westbee,  general  man¬ 
ager  of  3M’s  electrical  insulating 
and  sound  recording  tape  division, 
will  be  responsible  for  liaison  be¬ 
tween  the  parent  company  and  the 
new  subsidiary. 


Pearce  And  Williams  Join 
AMF  Electronics 


John  M.  Paarca 


John  M.  Pearce,  former  president 
of  Phebco,  and  Douglas  R.  G.  Wil¬ 
liams,  former  works  manager  of 
Arma  Corp.,  have  joined  American 
Machine  6c  Foundry  Co.,  Electronics 
Division,  Boston,  as  director  of  en¬ 
gineering  and  factory  manager,  re¬ 
spectively,  it  was  announced  by 
Morehead  Patterson,  AMF  board 
chairman  and  president. 

Mr.  Pearce  holds  the  Presidential 
Citation  of  Merit,  highest  civilian 
award  given  by  the  government,  be¬ 
stowed  in  recognition  of  his  pio¬ 
neering  contribution  to  the  prox¬ 
imity  fuze  program  at  the  Applied 
Physics  Laboratory  at  Johns  Hop¬ 
kins  University  during  World  War 
II.  He  was  also  actively  engaged  in 
the  guided  missile  program  from 
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for  sub-miniature t 
miniature 


IBM 


Laoding  manufacturar  of  alactronic 
digital  computart,  alactronic  and  aiactricol 
businass  mochinat,  tima  systamt  and 
alactric  typawritars. 


offers  career  opportunities  for 

Electrical  and  Electronic 
Engineers 

at 

Endicott,  N.  Y.  Poughketpsicy  N.  Y. 

If  your  barkgrouml  has  liern  in:  El«*ctn»nir  I)**sign,  ('.ompiiter 
Design.  Elsctriral  Dwign,  l*riHlu<*t  Engiiwcring  or  I’nHliiot 
Drvrlo|>n)<*nt — you  owr  it  to  yourHelf  anti  your  fiitiirr  to 
inveittigate  thr  opportunities  waiting  to  be  iilltHi  at  liiM.  Inter* 
view  will  Ite  arrangetJ  in  your  city.  ^  rite,  giving  full  tletaiU  of 
education  and  ex|>erience  to: 

Mr.  C.  F.  AAcBwoin 
.  Dept.  686  (4) 

Intarnationol  Butinass  Machina: 

590  Madison  Avenua 
Naw  York  22,  N.  Y.. 


Brush  holders,  commutators, 
electronic  specialties 
Standard  sizes  or  to  your  specification 
4  6  Micro  finish 

Minimum  coefficient  of  friction, 
wear,  brush  noise 
Diameters  from  .035  — to 
your  specification 

Operating  capacities  —  1  amp  intermittent, 
.6  amp  continuous  load 
Rhodium  or  gold  plating  over  silver  rings 
No  porosity  factor 

Concentricity  guaranteed  to  .002  T.t  R. 
—  to  your  specification 


MAKING 
TRANSFORMERS 
IS  OUR 
BUSINESS 


•  For  more  than  35  years  Acme 
Electric^tronsf ormers  hove 
become  components  of  all  types 
of  electrical  and  electronic  I 
equipment.  The  vast  technical 
experience  accumulated  during 
this  time  is  now  available  to 
west  coast  manufacturers 
through  our  Los  Angeles  branch. 

ACME  ELECTRIC  CORPORATION 

MAIN  PLANT:  318  Water  Street  •  Cuba,  N.  Y. 

Wa«t  Caort  Eapiaaariag  labanrtariat:  IS7S  W.  Jallartaa  Blvd.  •  lat  Aagalat,  Calif, 
la  Caaadot  ACME  ELECTIIC  COlP.  ITD.  •  SO  Nartb  Llaa  Id.  •  Taraala,  Oat. 


ICI 


Our  staff  available 
for  consultation  pn  youi  problem 
Write  for 
ICI  catalog 
containing 
complete 
erigineenng 
data  on 
standard  sizes 


Instrument  Components  Inc. 

1S34  Franklin  St.,  Santa  Monica,  Calif, 
Division:  Marshall  Cn|inacrin|  Company 
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when  time  is  short 


POTTER  INSTRUMENT  COMPANY 


UT,  rfRMilL  ROAD,  GREAT  NECK  NEW  YORK 


PLANTS  AND  PEOPLE 


(continued) 


depend  ^ 
j  on  this 
,  new, 
reliable 


Douglo*  R.  G.  WUliams 


1947  to  1952  at  the  Glenn  L.  Martin 
Co.  of  Baltimore  as  chief  electronic 
engineer.  Prior  to  that  he  was  chief 
engineer  in  charge  of  development 
of  guided  missiles  at  BendLx  Avia¬ 
tion  Corp.,  Pacific  Division.  For  17 
years  he  was  assistant  chief  engi¬ 
neer  at  radio  station  WGN  in  Chi¬ 
cago. 

Mr.  Williams,  the  new  factory 
manager,  will  be  in  complete  charge 
of  all  manufacturing  operations  at 
the  AMF  Electronics  Division.  He 
was  with  Western  Electric  Com¬ 
pany  for  four  years  and  with  the 
Foxboro  Co.  for  eight  years  as  sales 
engineer.  Following  this,  Mr.  Wil¬ 
liams  was  factory  manager  and 
assistant  to  the  vice-president  for 
manufacturing  and  engineering  of 
Behr  Manning  Corp.  More  recently 
he  was  works  manager  at  .\rma 
Corp.  in  Brooklyn,  N.  Y. 


M^DRE  TIME  IN  Viiisec.  STEPS  FOR 

•  VELOCITY 

•  ACCELERATIOM 

«  DETONATION  TIME 

•  DOPPLER  FREQUENCIES 

•  PULSE  CHARACTERISTICS 


specify  this  new  Potter  high-resolution  Counter-Chronograph.  You  con  split  'a 
second  into  8,000,000  parts  -i-  read  the  results  quickly  and  directly  with  on 
accuracy  of  Vk  usee. 

Here  are  the  features  that  make  this  precision  instrument,  the  Model  471, 
outstanding  when  time  is  short; 

ACCURATE  8mc  time  base  provides  the  highest  resolution  of  time  measurement 
available  in  direct  redding  instruments. 

DIRECT  READING  Digital  registration  indicates  tinte  from  1  usee  to  1  second 
on  patented  Potter  decades.  Fractional  parts  of  a  microsecond  are  counted  and 
indicated  by  a  three  stage  binary  in  steps  of  14  usee. 

DEPENDABLE  Straightforward  three  stage  binary  used  at  8mc  frequency  assures 
highest  stability. 

PROVED  'PERFORAAANCE  1 1  years  of  service  in  proving  grounds  and  research 
centers  are  your  best  assurance  that  the  Potter  Counter-Chronograph  provides 
maximum  reliability  for  critical  timing  applications. 

VERSATILE  There  is  a  Potter  instrument  for  every  timing  application,  and  digital 
recorders  are  available  for  permanent  records  at  rates  up  to  1 50  per  second.  For 
information  on  the  best  equipment  to  fit  your  requirements,  write  to  Dept.  E-7. 


Smith  Elected  Head 
Of  Indiana  Steel 

Robert  F.  Smith,  vice-president  of 
the  Indiana  Steel  Products  Co.,  V'al- 
paraiso,  Ind.,  and  acting  chief  exec¬ 
utive  of  the  company  for  the  past 
several  months,  has  been  elected 
president  of  the  company  and  a 
member  of  its  board  of  directors, 
according  to  an  announcement  by 
the  company. 

The  company  also  announced  the 
election  of  John  H.  Bouwmeester, 
vice-president  in  charge  of  manu¬ 
facturing,  as  a  member  of  the  board 
of  directors,  and  Anthony  Astrol- 
oges,  formerly  manufacturing  con¬ 
troller  and  assistant  treasurer,  as 
treasurer. 

At  the  same  time,  Ivan  A.  Dickey, 
assistant  sales  manager,  was  pro¬ 
moted  to  sales  manager,  and  P,  M. 
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PLANTS  AND  PEOPU  (continued) 

Wheeler  was  named  mid-western 
revrional  sales  manager  with  offices 
in  Chicago.  Mr,  Bouwmeester  and 
Charles  A.  Maynard,  vice-president 
in  charge  of  engineering  and  re¬ 
search,  were  re-elected  to  vice- 
presidencies. 

Mr.  Smith,  a  veteran  of  16  years 
service  with  the  company,  had 
.served  as  vice-president  since  1948 
and  as  general  manager  since  May, 
1949. 

The  45-year-old  firm  produces 
over  50  million  magnets  a  year  for 
thousands  of  indu.strial  and  con¬ 
sumer  applications. 


Want  mar*  lafoftlaa?  U«t  po«t  card  aa  laat  pafa. 


THE  RIGHT  WEIGHT 
THE  RIGHT  LENGTH  . 
THE  RIGHT  DIAMETER 


weighs  only  1.2  ounces! 
measures  only  1.625”  long! 
.  .755”  and  will  fit  o  7-pin 


miniature  shield  base! 


Small  sire  and  big  performance  have  won  wide  acclaim  for  th 
C747  MIDGET  chopper.  Available  with  SPOT  contacts,  a  6.3  vo 
drive  for  400  cycle  operation,  usually  a  380  to  420  cycle  fre 
quency  range.  Phase  angle  nominal  65^,  dwell  time  of  135,' 


r  airpax  1 

rV  eacaucT.  / 


/  IMCIMiCRS 

BALTIMORE  70  MO 


MIDDLE  RIVER 


0#  aW  wt” ! 


who’s  the  best  performer 
of  the  miniature  choppers? 

.h.  "MIDGET” 

Airpax  chopper,  by  long  odds! 


RC.\  Victor  To  Build 
Plant  In  Ohio 

The  RCA  Victor  Division  of  RCA  | 
announced  the  purchiise  of  ground  ; 
to  construct  a  new  plant  at  Findlay,  j 
Ohio,  for  the  manufacture  of  elec¬ 
tronic  component  parts  for  radio  j 
and  tv  home  receivers. 

Present  plans  call  for  the  build¬ 
ing  of  a  modern,  single-story  struc¬ 
ture  providing  approximately  160,- 
000  .‘*q  ft  of  floor  space,  according 
to  R.  T.  Orth,  vice-president  in 
charge  of  the  RCA  Tube  Depart¬ 
ment  which  will  operate  the  plant. 

Mr.  Orth  said  ground-breaking  is 
scheduled  for  late  this  summer. 
The  first  unit  of  the  new  facilities 
is  expected  to  be  in  opieration  in  the 
spring  of  1954.  A  major  item  to  be 
produced  will  be  deflection  compo¬ 
nents  for  tv  receivers. 

The  new  Findlay  plant,  50  miles 
southwest  of  Toledo,  will  become 
RCA’s  fourth  manufacturing  center 
in  Ohio.  The  company  now  pro¬ 
duces  electron  tubes  at  Cincinnati, 
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Rob«rt  F.  Smith 


Power  Type 


Aviiiiblc  over  a  range  that  in* 
eludes  a  few  volts  and  milliam* 
peres  of  current  to  hundreds  of 
volts  and  thousands  of  amperes. 
Fourteen  cell  sizes  provide  wid¬ 
est  available  range  of  sefection. 


Radio  Type 


Versatile  low<ost  rectifiers  that  have  found 
application  in  all  types  of  electronic  equip¬ 
ment  as  well  as  radio  and  television  receivers. 
A  complete  line  is  available. 


Embedments 


A  recent  "first”  in  the  industry,  Sarkes  Tar- 
zian  embedments  offer  the  advantages  of  her¬ 
metically  scaled  reaifiers  at  a  fraction  of  the 
size,  weight  and  cost. 


Diodes 


Currently  available  in  two  sizes,  d/S'  and  5/16*  housings) 
Sarkes  Tarzian  diodes  are  designed  for  use  as  limiters,  bias 
voltage,  low  current  relay  voltage  and  many  other  very  low 
current  applications. 


High  Voltage 


This  popular  line  of  tubular  rectifiers 
offers  the  design  engineer  a  compact — 
long  lived  high  voltage — low  current 
source  of  DC  power.  HBIIKm 


PUtit*  utilt,  uht  or  phoHt  for  (ompltlt  iitlor- 
malioH  6h  mil  typer  of  Smrkes  Tmrziam  Stlemitim 
Reetifiers. 


Sarkes  Tarzian,  Inc 

RICTIFim  DIVISION 


D«pt.  E*4  415  N.  Colkgt  Av«w  Bloomington,  Indiono 


SELENIUM  RECTIFIERS 


PLANTS  AND  PEOPLE  (continued) 

RCA  Estate  gas  and  electric 
kitchen  ranges  at  Hamilton,  and 
Victrola  phonographs  at  •  Cam¬ 
bridge. 


Keys  Named  President 
Of  Cuthman  Co. 


Eugon*  M.  Koya 


]  Eugene  M.  Keys  was  named  presi- 
I  dent  of  the  Edwin  I.  Guthman  Co. 

I  of  Chicago,  following  action  by  the 
1  board  of  directors, 

!  Mr.  Keys  formerly  was  the  execu- 
j  tive  vice-president  of  the  electronic 
I  components  manufacturing  com- 
]  pany,  whose  founder,  Edwin  I. 

I  Guthman,  died  in  April. 

!  The  new  president,  who  is  37 
years  old,  joined  the  company  in 
1942  as  a  member  of  the  purchasing 
department.  In  1945  he  was  named 
assistant  sales  manager  and  in  1947 
he  was  promoted  to  the  position  of 
sales  manager,  a  post  he  retained 
for  four  years. 

In  1951  he  was  named  vice-presi¬ 
dent  in  charge  of  sales  and  a  year 
later  was  made  executive  vice-presi¬ 
dent  of  the  company,  the  position 
'  he  held  at  the  time  of  his  appoint- 
I  ment  to  the  presidency. 

I  SAMA  Elects  New 
,  Officers,  Directors 

j  Edward  J.  Albert,  president  of 
j  Thwing-Albert  Instrument  Com- 
j  pany,  Philadelphia,  was  elected 
president  of  the  Scientific  Appara- 
I  tus  Makers  Association^  Election 
I  of  the  ofiicers  and  board  members 
;  took  place  at  the  annual  meeting 
held  recently  at  The  Greenbrier, 
!  White  Sulp^jur  Springs,  W.  Va. 

L.  B.  Swift,  chairman  of  the 
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SMALLEST 

RESISTOR 

AVAILABLE 


(Ideal  for  Minioturizafion ) 


TELEWAVE  LABORATORIES,  INC. 

100  Metropolitan  Ave.  •  Brooklyn  11,  New  York 


ENGRAVES  /  ROUTS  l  PROFILES  /  and  MODELS 


Manufacturing  Company 

J021  W  ChorthiK  SI, 
Chicoyo  4  7  III 

■Oi  <lf  «  d  It,  . 


///  // 


TYPICAL  APPLICATIONS 

I  Power  meaiurement  at  eny 
frequency 

)  Matched  termlnationt  for  wave- 
guides  or  coailal  lines 
I  Resistive  power  pickup  loops 
)  RF  pads  or  attenuators 
)  Dummy  loads 
)  Temperature  measurements 
t  Impedance  matching 


Y«s,  a  Printed  Circuit,  more  accu¬ 
rately  termed  a  Prittiud  Wiring 
Board,  it  nothing  more  nor  lets 
than  a  Wiring  Device.  It  it  a  meet 
tigniflcant  wiring  device  in  thot 
volume  applicotiont  in  conjuiKtion 
with  multiple  toldering  techniquet 
permit  the  timultaneout  production 
of  up  to  100  electrical  connectiont 
within  a  few  tecondt. 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro¬ 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


SPECIFICATIONS 

Raslstanca:  SO  ohms  standard,  other 
values  on  request. 

Tolerance;  S%  or  10% 

Wattage:  %  watt  continuous  duty 
at  25*0 

Size:  1/14  inch  diam.  <  3/14  inch  long 

Terminals:  Tinned  sections  1/14  inch 
long 

Film  Length:  Type  R-043  —  1/14  Inch 
Type  R  093  —  3/32  inch 

Temperature  Coefficient: 
approi.  0.0019  ohms/ohm/*C. 

Power  Sensitivity;  Appro>.  10  ohms/ 
watt 


That's  What  Production  Engineers  Say 
about  DAIVO  COILS 


And,  It's  no  accident,  of  course.  The  Dono  rigid  policy  of  attentive  testing  and 
inspecting  every  coil  in  all  vital  <tages  ot  production  guarantees  perfect  performance. 
Sand  wt  sompfas  or  spocfffcotions  wHh  gtrontHy  rogulramants  for  our 
rocommondotfon.  No  okWaaffonf 

•  Form  Wound 

•  Popor  Soction 

•  Acotato  Bobbin 
a  AAolded  Colls 

•  Bokolito  Bobbin 

•  Cotton  Intorwoovo 

•  Coils  for  High  Toni- 
porotstro  AppIkaHon. 

Also,  Fransformors 

Mario  To  Order 


THE  DAHO  ELECTRIC  CO 

MAIN  ST.,  WINSTED,  CONN 


A  Bva  fvba  swparhafaradyna  In  volumo 
produtlion  olUltlng  muffipla  safdaring 
and  soml-owfainaflc  assamblv  tachnigsras 
...  on  aacollanf  oppllcaflan  af  frlntod 
wiring  mofhads  by  layfboan  Manvfgg- 
luring  Company. 


Printed  Wiring  Boards  can  be  mode  to 
your  anginoaring  spocMcatians  by  Motb- 
ode,  on  aloctranic  wiring  devko  mantr- 
foctwrer  oquippod  and  oupariafKad  in 
the  spociaiiiad  manufachirirtg  tochniqwat 
necessary  to  support  contlnsrous  high  pro- 
diKtion.  Typkally,  tho  prinlod  wiring 
poHMl  will  bo  a  smallor  cost  itosn  than 
most  othor  ma|or  componont  portions  of 
an  oloctrank  dovka. 


FREE:  Brochure — 
yours  upon  requesL 
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FM/AM  SlQiAL  QENERATOI  TF  995 

A  crystal  standardized  generator  either 
frequency  or  amplitude  modulated. 
Frequency  rcnge:  13.5  to  216  mega¬ 
cycles.  Output  range  o.i  microvolts  to 
100  millivolts.  Internal  or  external 
modulation  gives  f.m.  deviations  to  600 
kilocycles  anda.m.  depths  to  SO  per  cent. 


board  of  Taylor  Instrument  Com¬ 
panies,  Rochester,  N.  Y.,  was 
elected  president  pro-tempore  of 
SAMA  and  T.  M.  Mints,  president 
of  E.  H.  Sargent  &  Companies, 
Chicago,  was  re-elected  treasurer 
of  the  group. 

New  section  chairman  include 

E.  J.  Rhein,  sales  manager  of  the 
scientific  division  of  Kimble  Gla.ss 
Company,  Toledo,  laboratory  ap¬ 
paratus  section;  L.  B.  McKinley, 
vice-president  of  Fausch  &  Lomb 
Optical  Co.,  optical  section  and 
P.  R.  Bassett  of  Sperfy  Gyroscope 
Co.,  Great  Neck,  L.  I.,  nautical, 
aeronautical  and  military  instru¬ 
ment  section. 

The  following  were  re-elected 
chairmen  of  their  sections:  G.  A. 
Downsbrough,  president  of  Boon- 
ton  Radio  Corp.,  industrial  instru¬ 
ments;  O.  L.  Lethander,  president 
of  L.  Peterson  &  Co.,  Chicago, 
laboratory  equipment;  and  Henry 

F.  Dever,  president  of  Minneapolis- 
Honey  well  Regulator  Co.,  Brown 
Instrument  Division  of  Philadel¬ 
phia,  recorder-controller  section. 


UNIVEMAL  MIME  TFtBI 

Measures  inductance  and  capacitance  at 
1 ,000  cycles,  resistance  at  d.c.;  direct 
reading  1  microhenry  to  100  henries, 
I  micro-microfarad  to  too  microfarads, 
and  O.I  ohms  to  10  megohms.  Q  range 
O.I  to  i.ooo,  tanb  0.001  to  10. 


FM  DEVIATION  METER  TF  934 

With  crystal-standardized  deviation 
ranges  of  $,  25  and  75  kilocycles,  alter¬ 
native  high-  and  low-level  buffered  in¬ 
lets,  visual  checking  for  optimum  tuning 
and  level,  together  with  a  separately 
buffered  audio  outlet,  this  ruggedized 
deviation  meter  is  ideal  for  carriers  in 
the  range  2.5  to  200  megacycles. 


Cornell-Dubilier  Plant 
Near  Completion 

Cornell-Dubilier  Electric  Cor¬ 
poration’s  new  capacitor  manufac¬ 
turing  plant,  being  built  at  Sanford, 
North  Carolina,  is  nearing  comple¬ 
tion,  it  was  announced  by  Octave 
Blake,  president  of  the  corporation. 

Production  has  already  begun  on 
paper  tubular  and  electrolytic  type 
capacitors  at  the  new  plant,  Mr, 
Blake  stated. 

Situated  on  a  27-acre  tract,  the 
new  plant,  part  of  the  expanding 
program  of  the  corporation,  will 
provide  270,000  sq  ft  of  operating 


STANDARD  SIGNAL  GENERATOR  TF IS7 

For  precision  receiver  measurements: 
Covers  on  an  expanded  full-vision  scale 
15  kilocycles  {or  less)  to  30  megacycles, 
crystal  standardized,  toith  an  output 
continuously  variable  from  4  volts  to 
0.4  microvolts.  Up  to  100  per  cent. 
a.m.,with  unmeasurable f.m.,monitored 
by  dual  rectification. 


VACUUM  TUBE  voltmeters  •  FREQUBNCr  STANDARDS  •  OUTPUT  METERS 
WAVE  METERS  •  WAVE  ANALYSERS  •  Q  METERS  •  BEAT  FREQUENCY  OSCILLATORS 

23-25  BEAVER  STREET  •  NEW  YORK  4 


CANADA;  CANADIAN  MARCONI  CO..  MARCONI  tUILOING,  lAC  TRENTON  AVENUE.  MONTREAL 
NNOLANO:  HmAOMc*:  MARCONI  INSTRUMENTS  UNITED.  ST.  ALBANS.  HERTFORDSHIRE 
Afm^ri'iv  m  Export : 

Marooni’s  WTnuM  TBLMRAni  COMTANY  LuoTiD.  Marconi  Horn.  Strand.  London,  W.Ca 


ConiRll-DiibUi*r  plant 
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space,  including  a  two-story  admin¬ 
istration  buildintf. 

Facilities  are  provided  for  a  po¬ 
tential  of  some  2.900  employees, 
Mr.  Blake  pointed  out,  and  addi¬ 
tional  expansion  has  been  planned 
for  anticipated  future  require¬ 
ments. 

Ohio  Crankshaft  INanies 
Bennin^hoff  V-P 

- 


Honeywell  Mercury  Switch 
laughs  at  Zero... in 
Deeptreeze  ’  Home  Freezer 


W.  E.  Benninqhoii 

Ohio  Crankshaft’s  president,  W. 
C.  Dunn,  announced  the  election 
by  the  board  of  directors  of  W.  E. 
Benninjrhotf  to  the  post  of  vice- 
president  of  the  company.  .  Mr. 
KenninRhoff  continues  as  general 
manasrer  of  the  company’s  Tocco 
divisicHi.  Another  major  executive 
change  was  the  election  of  Foster 
H.  Pettay,  a  vice-president,  to  the 
additional  post  of  secretary-treas¬ 
urer  of  the  company. 

.Mr.  BenninghofT  was  graduated 
from  Case  Institute  of  Technology 
in  1920  with  an  electrical  engineer¬ 
ing  degree.  Until  1935  he  was  asso¬ 
ciated  with  the  Cleveland  Electric 
Illuminating  Co.  as  a  power  sales 
engineer.  In  that  year  president 
W.  C.  Dunn  brought  him  to  Ohio 
Crankshaft  for  the  development  of 
high-frequency  induction  hardening 
of  crankshafts.  From  this  begin¬ 
ning  he  guided  the  Tocco  Division 
of  the  company  to  its  present  posi¬ 
tion  in  the  induction  heating  field. 

Westinghouse  Plans 
Missile  Subdivision 

As  A  RESULT  of  the  rapid  growth 
of  development  work  in  guided 
missiles,  the  Westinghouse  Electric 
C'orp.  is  expanding  the  engineering 


•  Hidden  in  the  lid  of  every  Deepfreeze  Home  Freezer  is  a 
Honeywell  Mercury  Switch.  This  tiny,  glass  enclosed  unit  acts 
to  flash  on  the  lamp  which  lights  up  the  freezer. 

Engineers  of  Deepfreeze  Appliance  Division,  Motor  Products 
Corporation,  selected  this  Honeywell  Mercury  Switch  because: 

1  It  op«rat«s  by  the  mart  action  2  It  assuros  long  lifo  and  abso- 
of  tilting  tho  lid.  luto  dopondability. 

3  It  it  unaffected  by  extreme  cold  or 
temperature  variations  or  by  moisture. 

Experiences  have  shown  that  devices  controlled  by  Honeywell 
Mercury  Switches  do  not  fail.  Mercury  switches  go  a  long  ways 
toward  reducing  manufacturing  costs  and  eliminating  field  serv¬ 
ice  expense.  If  your  application  provides  tilt  motion  and  requires 
low  operating  force,  a  Honeywell  Mercury  Switch  may  be  the 
component  you  are  looking  for.  MICRO  field  engineers,  fully  ex¬ 
perienced  in  all  types  of  switch  problems,  are  available  to  help  you 
choose  the  switch  best  suited  to  your  needs.  Write  or  call  the 
nearest  MICRO  branch  office. 


MICRO 

MAKEtS  Of  PIECISION  SWITCHES 

FRiiPORT.  ILLINOIS’ 


A  DIVISION  OF 

MINNEAPOLIS-HONEYWELL  REGULATOR  COMPANY 
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facilities  of  the  Electronics  Di¬ 
vision  in  Baltimore,  Md.,  according' 
to  Walter  E.  Benoit,  division  man¬ 
ager. 

The  new  engineering  subdivision 
will  be  known  as  Guided  Missile 
Ground  Control  Engineering.  The 
swtion  will  concern  itself  exclu¬ 
sively  with  the  development,  design 
and  manufacture  of  models  and 
equipment  for  guidance  of  high¬ 
speed,  high-altitude  missiles. 

The  new  subdivision  will  eventu¬ 
ally  be  housed  in  its  own  building, 
which  will  be  located  adjacent  to 
the  company’s  microwave  manu¬ 
facturing  plant. 

Named  to  head  up  the  new  de¬ 
partment  was  Maynard  R.  Briggs, 
a  veteran  of  23  years  with  Westing- 
house,  and  formerly  engineering 
manager  of  the  communication 
equipment  subdivision  in  Balti¬ 
more. 


For  universal 
blocking  oscillator  use 


UX-7307 A-  UX-7350A 

These  hermetically  sealed,  MIL-T> 
e  pulse  transformers  are  de¬ 
fer  universal  blocking  oscil- 


signe< 

lator  use  at  repetition  rates  from  50 
to  5000  pps. 

UX-7307  Aand  UX-7350  Aare  iden¬ 
tical  in  electrical  characteristics,  hav¬ 
ing  two  windings  for  1000  ohms 
impedance  and  two  windings  to 
match  250  ohms.  To  cover  a  wider 
variety  of  applications,  the  windings 
are  arranged  differently  in  the  two 
transformers. 

These  units  are  also  available  in 
octal  type  tube  bases  as  UX-7307  and 
UX-7350.  Bulletin  DL-R-320  gives 
complete  information  including  typi¬ 
cal  circuits.  Write  for  it. 

AVAILABLE  FROM  STOCK 


HorizoiiH  Appoints 
Cameron  C.  Harman 

Horizons  Incorporated  of  Prince¬ 
ton,  New  Jersey,  and  Cleveland, 
Ohio,  announced  that  Cameron  G. 
Harman  has  joined  its  scientific 
staff  in  Cleveland  as  head  of  the 
ceramics  department. 

For  the  past  eight  years,  Dr. 
Harman  has  been  the  head  of  the 
ceramic  division  of  the  Battelle 
Memorial  Institute  of  Columbus. 
Ohio.  He  is  currently  a  trustee  of 
the  American  Ceramic  Society  and 
chairman  of  the  ceramic  committee 
in  the  American  Society  for  Testing 
Materials. 

For  a  period  of  ten  years  he  was 


‘mtaturMl  at  basa  of  pulaa 

Electrical  characteristics  measured  by  a  H-P)f212A  pulse  generator  and  a  Dumont 
i|l303  oscilloscope.  Measurements  made  with  secondary  loaded  with  1000  ohms.  The 
transformers  are  tested  at  1000  V  D.C.,  and  the  maximum  voltage  across  the  1000 
ohm  windings  is  300  volts  peak. 


MANUFACTURING  COMPANY 

EQUIPMINT  SALES  DIVISION 

OIFT.  «270-  A  WALTHAM  S4,  MASSACHUSiTTS 
MSmCT  OFFtCCS;  BOSTON.  NEW  YORK.  CLEVtlANO.  CHICAGO.  NEW 
ORLEANS.  LOS  ANGELES  (WILMINGTON).  SAN  FRANaSCO,  SEATTU 
mnUMTlOIML  DIVISION:  19  RECTOR  ST.,  NEW  YONN  CBY 


HAYTHtON  nooiicrs  INClUOEi  WELDPOWF.R*  weldcni 

Village  itahiliiera  (regulator*))  Trantformer*;  Sonic  oaciU 
latot*  for  laboratory  research)  Standard  control  knoha) 
Electronic  calculators  and  computet*)  Radio,  television,  sub* 
miniature  and  special  purpose  tubes  and  other  electronic 
equipment,  *tes.  U.  S.  Pel.  Off, 


Wont  more  informofioti?  Um  post  cord  eo  lost  pogo. 
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Pulse  Width  in 
Micro  Seconds* 

Rise  Time  in 
Micro  Seconds 

Droop 

Front-edge 

Overshoot 

Trailing  Edge 
Back  Swing 

0.25 

.07 

1% 

4% 

5% 

0.50 

.07 

1% 

4% 

6% 

1.00 

.07 

2% 

4% 

6% 

2.00 

.07 

4% 

4% 

1% 

5.00 

.07 

10% 

4% 

11% 

MEASUREMENTS 

CORPORATION 


15  BEEKMAN  ST.,  N.  Y.  38.  N.  Y. 
WOrlh  2-2044  and  COrtlandt  7-0470 


IFITS 

(yiJllMAD 


FREOUENCY  CALIRRATION:  ±2% 

For  determining  the  resonant 
frequency  of  tuned  circuits,  an¬ 
tennas,  transmission  lines,  by¬ 
pass  condensers,  chokes,  etc. 
For  measuring  inductance  and 
capacitance.  May  also  be  used 
as  an  auxiliary  signal  genera¬ 
tor;  for  signal  tracing  and  many 
other  applications. 

CesipUf*  data  en  rtquett. 


★WILMAD  PRECISION  BORE  TUBING 

.  .  ,  is  ataiUilt  in  nniftrmit)  ami  oanrMy  neitr  htftn  kmu  n  ftssiiU  /•' 

lairltrt  iliihiilci  liliitrf 


WILMAD  GLASS  Co.  INC. 

LtlDISTIUI,  III  IIISIT 


Out  emgtmen  uUi  gUMy  tJUUrtkti  a#  ,tmj  tf  ymr  gimi  n^iurtmtnii. 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


Your  Sprrtai 
Mrtulm  noHrd 
to  Thim  SIxrm  & 
Cloar  Toirramera 


YOUR  INQUIRIES  WILL 
RECEIVE  PROMPT  ATTENTION 
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the  assistant  professor  of  ceramic 
envrineeriiiK  at  the  University  of 
Iliinois.  fttllowin)?  which  he  was  the 
chief  ceramic  en>rineer  for  the 
L<x-ke  Insulator  Corp.  of  Baltimore 
in  the  jreneral  field  of  electrical 
porcelain. 


.M<»turola  0|>(Mis 
New  ParlH  Depot 


PRECISION 

RP  STEP  ^ 

ATTENUATOR 


Motorola'*  part*  dopot 


E.  S.  UOKBEL,  national  sales  and 
service  manager  of  Motorola  Com¬ 
munications  and  Electronics,  re¬ 
cently  announced  the  establishment 
of  a  new  regional  parts  depot  in 
Dallas,  Texas.  The  parts  section  oc- 
cupie.s  approximately  6,000  sq  ft  of 
floor  space  in  the  new  $100,000 
building  located  in  the  Trinity  in¬ 
dustrial  district  of  Dallas. 

Richard  J.  Clark  ha.s  been  ap¬ 
pointed  the  new  jtart.s  depot  man¬ 
ager. 

An  additional  3,000  sq  ft  of  office 
.space  in  the  new  building  will  be 
occupied  by  the  southwest  regional 
office.  E.  L.  Falls,  southwest  re- 
'jrional  manager,  heads  the  parts 
depot  activities  and  a  group  of  ap¬ 
proximately  25  radio  communica¬ 
tions  engineers  who  .serve  six  zones 
covering  five  southwestern  states. 


Small,  rugged  ladder  attenuator 
achieves  attenuation-  accuracy 
and  low  vswr  from  dc  to  uhf. 
Suitable  for  all  signal  and  sweep 
generators  in  this  frequency 
range. 

Care  in  design  assures  maxi¬ 
mum  flexibility  in  mounting, 
.drive,  and  types  of  input  and 
output  connections. 

Easily  adaptable  for  inclusion  in 
different  ^es  of  test  equip¬ 
ment  and  in  laboratory  and  pro¬ 
duction  test  applications. 


97%  A1 -Oi  content 


Vacuum  tight  —  ex 
traordinary  strength 

Low  loss  factor — HigI 
Te  value 


Non  gassing  —  no 
poisoning  of  emitters 

High  strength  at  oil 
temperatures  up  to 
1500°  C. 

Con  be  supplied  in  most 
any  shape  to  extremely 
close  tolerances 


SPECIFICATIONS 


NUXIMIM  STEFS 

Ten  (eimn  contact  position*) 

ATTEMMTION  RMCE 

Up  to  120  db  total 
Attenuation  par  step  optional 

OUTPUT  mPCIMNCE 

SO  or  75  ohms  nominal 

MPUT  IMPCOANCE 

100  or  150  ohms  nominal 
50  or  75  ohms  optional 

INPUT  MID  OUTPUT  VSWR 

1.1  to  1000  me  at  50  ohms 

ACCURMY 

±  .3  db  per  20  db  step  from  its  dc 
value  up  to  1000  me. 


Our 

Deluirtruent  u'ili 
gladly  answer  nil 
inquiries  relative  I 
your  ftarticular 
[trohletns 


Vlagnavox  Plans  New 
Production  Farllities 


The  M.agnaVOX  Co.  ha.s  purchased 
a  22-acre  industrial  tract  at  Ur- 
bana,  Ill.,  and  is  moving  ahead  with 
plans  for  the  development  of  new 
production  facilite.s  in  that  city. 

The  land  was  purchased  from 
Modern  Research  Industries  of 
Urbana  and  is  located  east  of  the 
bu.siness  .section  in  a  newly  de¬ 
veloped  industrial  area. 

“We  have  selected  this  site  after 
a  nationwide  survey  of  possible  new 
plant  locations,”  it  w’as  explained  by 
Frank  Freimann,  president.  “Our 
studies  show  that  Urbana.  Ill., 
offers  Magnavox  the  best  possible 


TELEVISION 

CORPORATION 

FIRST  AVENUE 
ASBURY  PARK.  N.  S. 
Wont  more  lnformatiofi7  Use  post  cord  oa  lost  pope. 
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John  Oster 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE.  WISCONSIN 


(continued) 


AVIATION  PRODUCTS 

ff«r  air-bom*  qwallty  and  dopondability 


combination  of  ^coKraphical  loca¬ 
tion,  labor  availability,  access  to 
raw  materials,  transportation, 
housing  facilities  and  other  factors 
important  to  the  successful  opera¬ 
tion  of  our  type  of  business.  In  ad¬ 
dition,  the  outstanding  engineering 
and  research  facilities  of  the  Uni¬ 
versity  of  Illinois  offer  an  unusual 
advantage  to  an  electronics  manu¬ 
facturer.” 

The  company  is  now  completing 
plans  for  u.se  of  the  land  and  for 
the  erection  of  modern  facilities  for 
the  production  of  its  products. 


Here  is  an  en>;ineerinf;  ami  production  skill  you  can  use  to  help  you 
achies’e  safer  IIiKht,  extra  liKht.  For  2^  years,  OSTKR  has  specialized 
in  electro-mechanical  products.  A  stall  of  trained  held  engineers  is 


HofiTiiiuii  Kutlio  Appoiiiti 
Willard  Geer 


The  STANDOUT 

electric  plant 


for  STANDBY 

electric  power 
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plant  space  on  a  9i-acre  site  located 
at  Monrovia,  Calif. 

W.  Myron  Owen,  president  of 
Aerovox,  announced  that  the  erec¬ 
tion  of  the  structure  marks  another 
step  in  the  Aerovox  long-range  pro¬ 
gram  to  provide  fast  delivery  ser¬ 
vice  on  quality  electronic  compon¬ 
ents  to  all  markets. 

Hugh  P.  Moore,  president  of 
Acme,  announced  that  the  company 
expects  to  add  approximately  200 
employees  to  the  organization  when 
the  new  building  is  completed  and 
anticipates  considerably  higher  pro¬ 
duction  on  both  the  existing  Acme 
line  and  the  Aerovox  capacitor  line. 


SOOOt  and  10.000  WATTS 

Hert's  •  pewerfMvse  of  emergency  elec- 
(ricity  with  features  and  performance 
that  make  it  a  standout! 

The  CW  is  compact  and  lightweight. 
It's  easier  to  install  and  requires  a  mini¬ 
mum  of  servicing.  Air-cooling  avoids 
trouble  from  leaking  or  freezing. 

New  vacuum  cooling  and  the  smooth¬ 
running,  4<ycle.  twin-cylinder  engine 
give  the  CW  amazing  quietness.  All  mov¬ 
ing  or  heated  parts  are  safely  enclosed. 

The  Onan  CW,  with  all  its  exclusive 
advantages,  cosfs  less  than  any  other 
complete  electric  plant  of  its  capacity. 

DuLuku  Miuipmunl.  Nothing  oxlra  lo  buy. 

WflTf  FOK  SPeCVICATIONS 


CONP4CT— aunulr**  lot*  than  on*  cubic 
yard  •(  toocu.  10KW  modal  noadt  only 
hoM  Ibo  toaca  af  aMiar  lOKW  wnMt. 

if  tUIlT  fOR  HE AVr  OUTT-Twin  cyiindaf. 
hantanlolly-aooatad,  4-cycla,  alc-caalad 

aaglwac  aoarata  at  madarata  tpaad. 

if  UMMNICT  C001IN6-Alr  caalt  both  an¬ 
gina  and  ganaratac  and  it  axgallad  through 
ana  cmalt  vant  which  alto  dlichargat  an¬ 
gina  axhaucl. 


Donat  Joins  TRESCO 

Oswald  Donat,  formerly  of  Key¬ 
stone  Products  Co.,  has  been  ap¬ 
pointed  production  and  quality 
control  director  of  Transformer 
and  Electronic  Specialties  Co.  in 
Philadelphia,  according  to  Edward 
Fisher,  president  of  Tresco. 


701S  Univorgity  Avonuo  S.E. 


Johnson  &  Hoffman 
Move  Into  New  Plant 

Johnson  &  Hoffman  Manufac¬ 
turing  Co.,  designers  and  producers 
of  electronic  parts,  moved  into  their 
new  plant  in  Mineola,  L,  I.,  N.  Y. 
The  factory  includes  a  completely 
equipped  tool  and  die  shop,  auto¬ 
matic  production  facilities  and  a 
new  parts  assembly  section. 

Production  is  already  under  way 
in  the  new  facilities  on  the  com¬ 
pany’s  line  of  standard  parts  and  on 
made-to-order  components. 


RUBBER . .  PLASTIC 
NEOPRENE . . . 


'^i>e*iOn«d,  «ngffl*«ir*d  ffiid 
produced  for  YOUR  prodoctsl 
Fot  a  dellcote  "wofkie-tedki^ 
or  o  huge  ore  welding  unit .  . . 
put  your  wire  problems  up  to 
CORNISH  expwtoi 


Gulhnian  Names  Dendy 

King  Dendy  has  been  appointed  to 
the  research  staff  of  the  engineer¬ 
ing  division  of  the  Edwin  I.  Guth- 
man  Co.,  according  to  E.  M.  Keys, 
president.  Mr.  Dendy,  who  for¬ 
merly  was  head  of  research  and  de¬ 
velopment  for  PCA  Electronics  of 
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bcivt  bMN  offidolly  outlioriitd 
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•TTT  UW  CONNfCTOIS 


MSKTOtS,  RWOSTATS, 
POTfNTIOMITERS 


L  PIPELINE  TO 
^PRECISION 


AMPLIFIES  INPUT  SIGNALS 
^  1,000,000  TIMES! 


Model  WWVR 

Designed  specifically  to  conven¬ 
iently  receive  and  make  maximum 
use  of  all  the  Standard  Frequency 
Transmissions  of  WWV  without 
any  special  setup. 

Send  for  complete  specifications 


Look  at  the  extremely  high  power  output  of 
this  new  Westinahouse  T>pe  FG  variable- 
frequency  amplifier.  It  can  take  an  audio 
siftnal  of  about  10  milliwatts  from  any  con¬ 
ventional  30  to  2U,(MN)  cps  source  .  .  .  and 
build  it  up  to  5  or  10  KW  with  uniform 
response  and  low  distortion. 

This  suggests  uses  such  as:  powering  vi¬ 
bration  shakers  .  .  .  powering  supersonic 
transducers  .  .  .  exploring  high-frequency 
vibration  phenomena  .  .  .  produL4ng  supply 
power  at  any  audio  frequency  .  .  .  testing 
equipment  under  laboratory-controlled  con¬ 
ditions. 

The  Type  FG  ampliher  is  completely  self- 
contained,  and  self-protected  against  over¬ 
load  or  blower  failure.  Easily  installed,  the 
unit  requires  only  23  square  feet  of  diHir 
spare.  Conversion  from  3  KW  to  10  KW  is 
simple.  For  information  w-rite  Westinghouse 
Electric  Corporation,  Electronics  Division, 
I.E.  Devices  Section,  2519  Wilkens  Avenue, 
Baltimore  3,  Maryland. 


SPECIFIC  I  PRODUCTS 

5864  HOLLYWOOD  BOULEVARD 
LOS  ANGELES  28,  CALIFORNIA 


you  CAN  Bf  SUKE...IB  irliW^Stin^lOUSC 


UNVON  TRANSFORMtS 


if  you’re 
looking  lor 
SOMETHING 
SPECIAL  in 

STEATITE 
I  call  on . 


"Special”  is  right  down  STAR’S  alley  for  we 
have  built  our  business  on  Custom  Porcelain 
Specialties  for  more  than  50  years.  Every 
piece  of  STAR  porcelain  produced  is  de¬ 
signed  and  fabricated  to  meet  customers’  spe¬ 
cific  needs  for  high  dielectric  strength,  low 
loss  factor,  heat  and  moisture  resistance, 
thermal  shock  resistance  and  other  proper¬ 
ties  essential  to  high  performance. 


PORCELAIN  COMPANY 

49  Mwirkaad  Avaav*  •  Tranlea  9.  N.  J. 


VACUUM  TUtfS 
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Santa  Monica,  Calif.,  will  specialize 
in  delay  lines  and  pulse  trans¬ 
formers  for  the  Guthman  Company. 


Models  6ll  and  612  are  popular 
instruments  in  research  and  design 
laboratories,  vacuum  tube  plants, 
transmitter  manufacturing  plants, 
and  in  fixed  and  mobile  communi¬ 
cation  services. 

They  are  ruggedly  built  for  poruble 
use,  and  are  as  simple  to  use  as  a  D.C. 
voltmeter.  The  power  absorbing  load 
resistor  is  non-radiating,  thus  prevent¬ 
ing  transmission  of  unwanted  signals 
which  interfere  with  message  traffic 
in  communication  services. 

Fr»qu»iicy  rangt:  30  to  500  MC  (30  to 
1,000  MC  by  spociol  calibration) 

tmp»danca:  51.5  OHMS  — VSWR  lass 
than  l.l 

Accuracy;  Within  5%  of  full  scale 
Input  connector;  Female  "N"  which  mates 
with  UG-21  or  UG-2IB.  Adaptor 
UG-I45/U  is  supplied  to  mate  with 
VHF  plug,  PL259. 

Special  Scale  Model  "fils”  are  avail¬ 
able  as  low  as  Vz  full  scale,  and 
other  models  as  high  as  5  KW  full  scale. 
Catalog  Fvrnithed  on  Request 


WCEMA  Awards  Over 
$6,00()  In  Scholarships 

The  West  Coast  Electronic  Manu¬ 
facturer’s  Association  has  awarded 
over  $6,000  in  electronic  scholar- 
.ships,  accordinfr  to  Noel  E.  Porter, 
chairman  of  the  WCEMA  scholar¬ 
ship  fund  trustees. 

The  .scholarships,  for  deserving' 
students  to  start  or  continue  studie.s 
in  electronic  enjfineerinj?  or  allied 
branches  of  technical  education, 
have  been  divided  between  eijrht 
coast  institutions,  in  collaboration 
with  the  deans  of  engineerinj?  in 
each  college  or  university. 

They  include;  California  Insti¬ 
tute  Of  Technology;  Stanford  Uni¬ 
versity;  University  of  Washington ; 
University  of  California;  Uni¬ 
versity  of  California  at  Los  An¬ 
geles;  University  of  Southern  Cali¬ 
fornia;  Oregon  State  College  and 
the  University  of  Santa  Clara. 


DIRECT  READING 

R.  F.  WATTMETERS 

(OUAE  RANGE) 

MODEl  *11— 0-1 S  and  0-60  Wotti 
MODEL  *13-0-30  and  0-00  WoHi 
IMPEDANCE -51 ’A  Ohm* 


lARL  LIPSCOMB' 
ASSOCIATES 


Canter  Elected  Head 
Of  Mica  Fabricators 

J.  W.  Cantek,  president  of  the  Mica 
Fabricating  Co.  of  Rochelle  Park, 
N.  J.,  was  elected  president  of  the 
Mica  Fabricators  Association  at  its 
annual  meeting  at  the  Greenbrier  in 
White  Sulphur  Springs,  West  Vir¬ 
ginia. 

The  association  represents  about 
90  percent  of  the  nation’s  custom 
fabricators  of  strategic  mica. 

F.  C.  Famam  of  the  Farnam 
Manufacturing  Co.  of  Asheville, 
North  Carolina  and  Peter  Yannello 
of  the  Reliance  Mica  Co.  of  Brook¬ 
lyn,  N.  Y.  were  elected  as  vice-presi¬ 
dents.  The  Association  acted  on 
matters  affecting  the  industry  and 
approved  an  appropriation  for  a 
quarterly  Mica  Review  to  present 
facts  on  mica  and  its  use,  to  assist 
engineers  and  purchasing  agents 
in  mica-using  industries. 


Specify  Injection  Molded 

SILICONE  RUBBER 


Designers  of  original  equipment  now  specify  silicone  rub¬ 
ber  parts  if  they  must  undergo  extreme  temperature  changes 
or  if  they  nHjuire  constant  dielectric  properties.  Insulators, 
bushings,  grommets  and  other  small  units  are  in  continu¬ 
ous  mass-production  in  our  plants.  Prompt  quotations  on 
receipt  of  your  sample  or  blueprint. 

MINNESOTA  SILICONE  RUBBER  CO. 


Power  Leaves  Hoffman 

Ralph  L.  Power,  rounding  out  his 
tenth  year  as  editor  of  the  Hoffman 
Transmitter  (Hoffman  Radio  Corp., 
Los  Angeles)  and  heading  its  trade 
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publicity  division,  resigned  in  July 
and  embarked  on  a  leisurely  cruise 
around  South  America. 

Upon  return,  Dr.  Power  will 
again  operate  his  own  public  rela-  j 
tions  office  for  manufacturing  j 
clients  including  Cinema  Engineer-  1 
ing  Co.,  Gertsch  Products,  Inc., 
James  B.  Lansing  Sound,  Inc.,  Heli-  . 
pot  Corp.,  California  Chassis  Co.  ; 
and  others. 

A  onetime  profes.sor  at  USC,  he  ' 
has  been  in  technical  radio  since 
1922  and  is  currently  executive  sec¬ 
retary-treasurer  of  the  Los  Angeles 
chapter  of  The  Representatives.  1 


Rolph  i.  Power 


^  etwon  Program 
Kt^tubliNhed 


\VHUNESJ)AY.  I(j;it0  A.\I-12:30  PM, 
AUGUST  19th 

•SesHion  I :  Electron  Device*  1 

•Seosion  Chairman :  Dr.  Chodorow.  Stan¬ 
ford  University. 

1.  A  1.8 — 4  KMC  iliKh  Gain  Wideband 
T\NT  Amplifier 

S.  P-  Kaisel.  D.  A.  Koberts.  and  K.  P. 
Ldieer.strom.  Blectronlcn  Research  l.at>ora- 
tory,  .Stanford  University. 

2.  A  Wideband  Power  Mixer  Tul>e 

H.  R.  Johnson,  Hughes  Research  and  !><• 
velopment  I.aboratorles. 

3.  A  Wide  Tuning  Range  .Microwave 
Oscillator-Amplifier 

John  L>.  Putz  and  William  R.  Uuebke, 
Electronics  Research  Laboratory.  Stan¬ 
ford  ITniversity. 

4.  Helix-Type  Backward-Wave  Oscillators 
D.  A.  Watkins,  Stanford  University. 

5.  Cross-Modulation  In  Traveling-Wave 
.Ampllflera 

Arthur  W.  C.  Nation  and  Jo.seph  W. 
Christie,  Dept,  of  Electrical  Engineering. 
University  of  Washington. 


Ses.sioti  H:  Computers  I. 

Session  Chairman:  iTo  be  announced  in 
official  program). 

1.  A  Serles-To-Parallel  Data  Converter 
G.  A.  Neff,  R.  I.,.  Sink,  and  H.  E.  Burke, 
Consolidated  Engineering  Corporation, 
Pasadena,  California. 

2.  \  New  Analog-To-r»igital  Voltage  Con- 


Try  Rminler  for  Smrvico-Tostod 
"Hard^to^Get”  Components 


»•«  • 


siusnc  RUMER  SHOCK  MOUNTS 

(D  Ideal  for  sub-panel  mounting  Isolates  tubes 
from  shock  and  vibration.  Mount  retains  com¬ 
pliance  from  minus  70*  to  plus  480“F.  Invaluable 
for  military  and  airborne  equipment. 


Cmuxm^ 

Metel-pl«*tl«  *owps»*"»» 
de*l«n«4  eed 

te  erder.  Write  fer  qeoto- 
tiea.  sp.tWy*"* 

•nd  «ech.nUel  cheroeter- 
IstUs.  Oeserlbe  eppM*"***"- 
Ne  ebllpetle"- 


MINIATURE  TUBE  CLAMP 

(?' Corrosion  resistant.  Holds  miniatures  in 
sockets  under  severe  conditions  of  shock  and 
vibration  without  restricting  air  circulation. 
Easy  to  insert  and  withdraw  tubes.  Three  sizes. 


■emier  Cempeny  Ltd. 

3101  Aryent  St.  Sen  FranciMe  lO,  CaNf. 


S^Hce  /9/f^  PIONEERS  IN 


ELECTRONICS  AND  PLASTICS 


NEW  MODEL  202C 

WIDE-BAND  CHAIN  AMPLIFIER 

EXTENDED  LOW  FREQUENCY  RESPONSE 
1  kc  -  210  me 


Extended  bandwidth,  stable  gain,  and  linear 
phase  shift  make  the  new  SKL  Model  202C 
Wide-Band  Chain  Amplifier  ideal  for  the  ac¬ 
curate  amplification  of  pulses  and  transients. 
The  flat  frequency  response  curve  of  the 
Model  202C  Wide-Band  Chain  Amplifier  per¬ 
mits  cascading  of  a  number  of  stages.  Thus, 
low-level  broad  band  voltages  such  as  pulses, 
transients,  and  television  signals  can  he 
amplified  to  useful  levels.  The  Model  202C 
Wide-Band  Chain  Amplifier  finds  application 
in  oscillography,  radar,  nuclear  and  television 


SPECIFICATIONS 


•  RISI  TIMi 

.0026  ut«< 


•  VOlTAOf  GAIN 
30  db 


•  lANDWIOTH 

1  kc  —  2)0  me 


•  IMPICANCE 
300  ohms 


research. 

For  fyrHmr  mhrmatmm  writs  for  IWtotfa  303P-4 


•  STAIILIZED  POWER 
SUPPLY 


Cl/ 1  SPENCER -KENNEDY  LABORATORIES,  INC. 

JI\L  186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 
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•  WITH  —  therl  rit*  tim*  and  flat  top  pultas 

*  FOR  —  blocking  otcillolor,  impadanc*  matching,  or 

itololion  opplicaliont 

*  AT — low  or  modium  ovorog*  powar 

•  IN  —  plug-in  or  chottic  mounting,  hormtlicolly  ttolad 

or  •ncopiulotod  unite 

POLYPHASE  INSTRUMENT  CO.,  bryn  mawr  pa 


w£1V“PARAF0RMED”paper  TUBES 

_  _  _  J, 

MAKE  YOUR  COIL  WINDING 

EASIER!  FASTER!  BETTER! 


•  Ho*  (hH  rigidity  ond 

phy.icol  (trongth 

•  Formitt  winding  coilt 

to  cloeor  tonroncat 
a  No  naad  Tor  wadgaa  to 
lighton  wira 

a  Allow!  fotlar  ttocking 
of  wound  coHe 


ANY  SIZE— SQUARE  OR  RECTANGULAR 

Entirely  new  technique  in  tube  making  developed 
and  perfected  by  PARAMOUNT  now  for  the  first 
time  solves  many  coil  winding  problems,  yet  costs 
you  no  more!  Hi-Dielectric.  Hi-Strength.  Kraft, 
Fish  Paper,  Acetate,  Red  Rope  or  any  combination 
wound  on  automatic  machines.  Produced  from 
stock  arbors  or  special  sizes  engineered  for  you. 
MVita  an  Company  Ittttrhtmd  far  Stack  Arbor  list  of  ayar  7000  $it»t 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LAFAYETTE  STREET,  FORT  WAYNE  2,  INDIANA 

Manufaeturors  of  Paper  Tubing  for  the  Eloctrical  Induotry  Since  1931 


SPIRAL  WOUND 

NOT  Dll  FOIMfO 
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'  verier 

J.  /weixlg,  Jet  Propulsion  L«.boratoiy, 
California  Institute  of  Technology,  I’asu- 
dena,  California. 

3.  An  Analog-To-Dlgital  Conversion  Sys¬ 
tem  With  Printed  Decimal  Read  <  tut 
John  L.  Llndesmlth,  Clary  Multiplier  Cor¬ 
poration,  San  Gabriel,  Califoraia. 

;  4.  An  Analog-To-Dlgltal  ConveritT 
I  A.  D.  Scarbrough.  Hughes  Aircraft  Coin- 
i  pany,  Culver  City,  California. 

)  a.  The  Analyzing  Reader 
i  David  H.  Shepard,  Intelligent  Macliincs 
;  Research  Corporation,  Arlington,  Virginia. 

,  Session  III :  Noise  And  Signal  Spectra 

!  Session  Chairman:  W.  W.  Harman,  Stan- 
'  ford  University. 

j  1.  Instantaneous  Or  Measurable  Fre- 
;  quency  Spectra 

I  A.  D.  Watt  and  V.  J.  Zurlck,  .National 
{  Bureau  of  Standards. 

'  2.  The  Response  Of  Linear  Systems  To 
Non-Uaussian  Noise 

B.  Oold  and  O.  O.  Young,  Hughes  Re¬ 
search  and  Development  Laboratories. 

1  3.  Linear  Detection  Of  Non-Statlonary 
Noise-LIke  Signals 

Ralph  Deutsch,  Hughes  Research  &  De¬ 
velopment  I>aboratorles. 

4.  A  System  Of  Noise  Analysis 

5.  D.  Wanlass  and  D.  M.  Jacob,  Hughes 
Research  and  Development  Laboratories. 

I  WRDNKSDAY  2:30  PM-B:30  P.M. 
AUGUST  19th 

Session  IV :  Computers  II 

Session  Chairman:  Dr.  Torben  Melsling. 
University  of  California,  Berkeley. 

1.  On  Improved  Reading  System  For 
Magnetically  Recorded  Digital  Data 
Samuel  Lubkin,  Electronic  Computer  Divi¬ 
sion,  Underwood  Corporation. 

2.  Magnetic  Materials  For  Digital  Com¬ 
puters 

David  R.  Brown,  Digital  Computer  Labora¬ 
tory,  Massachusetts  Institute  of  Tech¬ 
nology. 

3.  Panel  Discussion  On  The  Relative 
Merits  Of  Different  Memory  Types 
Moderator:  Professor  P.  L.  Morton,  Uni¬ 
versity  of  California,  Berkeley. 

Session  V:  Airborne  Electronics 

Session  Chairman;  Allen  R.  Ellis,  Stan¬ 
ford  Research  Institute. 

1.  The  Air  Navigation  Development 
Board's  Program  For  The  Development  Of 
The  Common  System  Of  Air  Navigation 
And  Traffic  Control 

D.  K.  Martin,  Air  Navigation  Develop¬ 
ment  Board. 

2.  The  Mea.surement  Of  Performance  Of 
Airborne,  Voice-Modulated  Communication 
Systems 

B.  J.  Moore  and  John  Taylor,  Stanford 
Research  Institute. 

3.  Corona  Interference  Reduction  By 
Polarity  Discrimination 

M.  M.  Newman.  T.lghtning  and  Transients 
Research  Institute. 

4.  Magnetic  Amplifiers  And  Their  Appli¬ 
cations 

I  Victor  Boros  and  David  Seddman,  Poly¬ 
technic  Research  and  Development  Com¬ 
pany. 

5.  Airborne  Weather  Radar  For  Transport 
I  Aircraft 

RIrhaed  White,  TransWorld  Airlines,  Inc 

I  Session  VI;  Instrumentation  I 

Session  Chairman:  Dr.  D.  B.  Sinclair, 
General  Radio  Company. 

1.  The  Application  Of  Counter  Techniques 
I  To  Precision  Frequency  Measurements 

A.  F.  Boff,  Berkeley  Scientific  Division  of 
I  Beckman  Instruments,  Richmond,  Call- 
,  fornla. 

2.  Two  Timing  Circuit  Inovatlons 

H.  B.  Brooks,  Hughes  Aircraft  Co.,  Tuscon. 
Arizona. 

I  3.  Strain  Gage  Oscillator 

E.  A.  Varallo,  Raymond  Rosen  Engineer¬ 
ing  Products,  Philadelphia.  Pennsylvania. 

4.  Measurements  Of  Time  Jitter  In  Trains 
Of  Video  Pulses 

John  I..  Fitch  and  Robert  R.  Buss,  Elec¬ 
tronics  Research  I^aboratory,  Stanford 
TTnlversity. 

5.  A  Peak  Reading  Vacuum  Tube  Volt¬ 
meter  Which  Has  A  Txtng  Decay  Time 
And  Is  Capable  Of  Measuring  The  Ampli¬ 
tude  Of  Short  Pulses 

Leonard  S.  Cutler,  Gertsch  Products,  Inc., 
Los  Angeles. 

Session  VII:  Electron  Devices 

Session  Chairman :  Dr.  T.  Moreno.  Varl.'in 
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DEPENDABLE 

RADIO  FILTERS 


Saves  space  ! 

115  V  ac/'dc,  20  amp. 
Excellent  attenuation 
Feed  through  installation 
Flange  mounting  bracket 
Corrosion  &  fungus  resistant 
If  you  have  radio  interference 
problems,  write  or  wire  us, 
TODAY ! 


LV’VI 

■  \  A' 


FACTORY:  2082  Lincoln  Ave., 
Altadena,  Calif.  SYcamore  8-7185 
Office*  in  WASHINGTON.  D.  C. 
and  DETROIT 


PHA^OR 

Pat.  Pend^ - *  MODEL  200A 


F  O  B.  N««  York.  N.  Y.  — 

Meaiuret  phase  shift  in  transformer*,  amplifiers, 
filter*,  and  phase  displacement  networks, 
e  Measures  from  0  to  3B0  decrees. 

•  Readings  not  affected  by  noise  and  harmonics. 

•  Phase  shifts  of  the  order  of  .01  degree  can  be 
measured  employing  special  circuit  techniques, 

•  Measures  in-phase  and  quadrature  compo¬ 
nents  separately. 


SPECIFICATIONS 


Accuracy — Basic  accuracy  plus  or  minus  2  de¬ 
grees.  Plus  or  minus  1  degree  due  to 
meter  error. 

Noise  and  Harmonic  Rejection... — BO  db.  down 

Sensitivity _ _  _  _ _ ..„4  millivolts  full  scale 

Maximum  Input  Voltage _ 12S  volt*  RMS 

Peak  Input  Signal - - - -  BOO  volt* 

Frequency  Range  _ _ _20  to  20.000  cps. 

Input  Impendence 

High  Gain  2.0  megohm  shunted  by  2S  mmfd. 

Low  Gain _ 2.S  megohm  shunted  by  10  mmfd. 

Reference  Input  Impedance _ _B000  ohms 

Power  Supply_10S  to  12S  volts,  60  cp*.,  2S  watts 
Dimensions— Length  IS  in.,  Hgt.  9  In.,  Depth  8  in. 
Weight _  X  pounds 


INDUSTRIAL  TEST  EQUIPMENT  CO. 
55  EAST  11th  ST..  N.  Y.  3  -  Tel.  GR.  3-4684 


•  Frequency  Marker  with  an  accuracy  in¬ 
dependent  of  Sweep  Width.  Inicrted  after 
externol  detection,  it  eliminate*  erroneout 
interpretation— eliminates  possibility  of  un¬ 
desirable  transient  distortion  or  limiting  oc- 
tions.  The  Marker  is  adjustoble  in  ampli¬ 
tude  and.  after  adjustment,  remoins  inde¬ 
pendent  of  other  controls. 


SWEEPMASTER 

Sweep  Frequency  Generators 
'  give  you  these 
outstanding  advantages . . . 


Envelope  is  the  same  os  that  indkoted  by 
the  Internal  Monitor. 

•  A  simple  switching  operation  to  permit 
exominotion  of  either  Envelope  of  the  Swept 
Frequency  Signal. 


•  An  attenuator  whose  performance  is  free  tache< 

of  Frequency,  assuring  you  that  the  Output  stand 

SPECIFICATIONS 


•  Durable,  compact,  lightweight  Output  and 
Detector  Probes,  either  of  whkh  can  be  de¬ 
tached  easily  and  replaced  by  cobles  having 
standard  connectors. 


1  MODEL 

1  CENTER 

1  FREQUENCY 

RF  OUTPUT  1 
SOokm  *  1 

TERMINATION  ; 

SWEEPWIDTH  , 
CONTINUOUS 
ADJUSTMENT  i 

FREQUENCY 

MARKER 

JSM  1 

{  100  KC  to  14  MC 

1  voM  RMS  ' 

ISO  KC  to  14  MC 

I  100  KC  to  14  MC 

Ism  n 

1  500  KC  to  SO  MC  { 

1  O.t  voH  RMS  ! 

ISO  XC  to  to  MC 

!  500  KC  to  SO  MC 

Ml _ 

to  75  MC  1 

1  0.1  voM  RMS  1 

J^SO^C  to  to  MC 

^500  KC  to  75  MC 

FLATNESS;  Las*  Hran  I  OB  voriotien  over  maximum  tweepwidffl  range. 

FREQUENCY  MARKER:  Engraved  calibration  accurate  to  ±2%. 

HORIZONTAL  DEFLECTION:  A  60  cp*  tin*  wove  tinueutly  or  blanked  out  for  Vk  o*  Beck  BO  cycle 

for  application  to  borixontal  input  of  oscilloscope  period. 

^  .  ,  EXTERNAL  DETECTOR:  Blocking  copacltor  of  400 

BLANKING:  The  RF  tignal  may  bo  operated  con-  volt  breakdown  capacity. 

*75  obm  araUable  when  speeUM 


MANUFACTURERS  ENGINEERING  &  EQUIPMENT  CORP. 

15  Mill  Road  O  Hatboro,  Fa. 
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1.  Convei'tion  Current  Noise  -Theory  And 
Kxperiment 

8.  V'.  Vadavalli,  Microwave  Tube  Oroup, 
I'niversity  of  California. 

2.  Microwave  Oscillator  Stability 
Oeorae  Hetland  and  Kobert  K.  Bu.s.s,  Klec- 
tronirs  Uesearch  Laboratory,  Stanford 
i'niversity,  Stanford,  California. 

3.  Air-Cooler.®  For  High  Power  Vacuum 
Tubes 

•t.  1..  London,  Department  of  Mechanical 
Kiigineering,  Stanford  University,  Stan¬ 
ford,  California. 

4.  A  iilah-Galn  K-Band  Amplifier 

W.  G.  Abraham  and  F.  I*  Salisbury, 
Varian  Associates. 

5.  OperatInK  ^havior  Of  Hiah-Power 
Pulsed  Klystrons 

John  JasberK,  Microwave  laboratory, 
Stanford  University. 


Hid  cKlvantagdi  in  p«rformanc«  and 
economy  that  are  yours  with 


THURSDAY  10:00  A.M-12:30  PM, 
AUGUST  20th 


Session  VllI :  Transistors 

Session  Clialrman:  (To  be  announced  in 
otticial  program) 

1.  Recovery  Time  Measurements  On  Point 
Contact  Germanium  Diodes 

Morgan  McMahon,  T.  E.  Firie,  J.  F.  Roach. 
Research  and  Development  laboratories, 
Hughes  Aircraft  Company. 

2.  A  Point  Emitter-Junction  Collector 
Transistor 

R.  H.  Kingston,  Lincoln  Laboratory, 
Massachusetts  Institute  of  Technology. 

3.  Measurement  Of  The  Small  Signal 
Parameters  Of  Transistors 

Geoffrey  Knight,  Jr.,  R.  A.  Johnson,  R.  B. 
Holt,  Transistor  Products,  Inc. 

4.  Rapid  Determination  Of  Some  Elec¬ 
trical  Properties  Of  Semi-Conductors 
Luther  Davis,  Jr..  lAwrence  Rubin.  W.  D. 
Straub,  Raytheon  Manufacttiring  Com- 
i)any. 


These  plastic  moldings  art  more  uniform, 
mort  accurate,  less  expensive  .  .  . 


an  exclusive  single  cavity  molding  method  which 
assures  lew  mold  and  maintenance  costs.  Only 
from  Grits  can  you  get  the  many  advantages  of 


Write  for  somple  of  Grits  coil  bobbins  and 
similar  small  ports  in  nylon  ond 
other  thermoplastics 

Send  Specifications  for  Prompt  Quotation 


Session  IX :  .\ntennas  I 


Max.  Wat. 
.02S  os 
tax  l•nglh  I" 

SMALLNESS 

UNLIMITED 


.Session  Chairman;  A.  S.  Dunbar.  I>almo 
Victor  Co.,  San  Carlos,  California. 

1.  Design  And  Performance  Of  Rota- 
tionally  Symetrlc  Feeds  For  Paraboloidal 
Keflectors 

II.  W.  Haas,  R.  W.  Dressel,  R.  D.  Ewing 
-Vew  Mexico  College  of  Agriculture  and 
Mechanic  .Xrts,  State  College,  New 
Mexico. 

2.  A  New  .Vntenna  Feed  Having  Equal  E 
And  H  Plane  Patterns 

Alvin  Chlavln,  Hughes  Aircraft  Company, 
Culver  City,  California. 

3.  Waveguide  Slot  Arrays  Of  Large  Squint 
.Angle 

R.  J.  Adams,  A.  M.  Lide,  Naval  Research 
l.aboratory,  \Va.«hington.  D.  C. 

4.  The  Impedance  Properties  Of  Narrow 
Radiating  Slots  In  The  Broad  Pace  Of 
Rectangular  Waveguides 

Arthur  A.  OHner,  Microwave  Research  In¬ 
stitute,  Polytechnic  Institute  of  Brooklyn 
.i.  Principles  Of  Spiral  Scanners  For 
Equal  Pulse  Distribution 
.T.  Richard  Huynen,  Dalnto  Victor  Co.,  San 
t'arlos,  California, 

6,  Boresight  Theory  For  Homogeneous 
Dielectric  Radomes 

M.  C.  Horton,  W.  E.  L.  Boyce.  E.  O. 
Hartig,  Goodyear  .Mrcraft  Oorp.,  .Akron. 
Ohio. 


IJI  BmhwMS  Avf  New  ftochelle,  N.  V..  Phoii» 


R.  F.  WATTMETER  ME-82|u 

Model  MM-625  Series  50  to  more  than  1000  MCS. 


This  sarios  oi  instruments  wos  designed 
to  measure  HF  power  up  to  400  watts,  and 
serve  as4in  excellent  dummy  antenna  load 
over  the  irequoncy  range  50  to  more  than 
1000  MCS  in  52  ohm  coaxial  line  circuits. 

Some  oi  the  outstanding  features  are; 

1.  Directional  coupler  p'ck-up  probe 
which  eliminates  high  ireguency  reso¬ 
nant  responses  and  errors  due  to  slight 
deviations  in  the  load  impedance. 

2.  Rugged  construction  for  field  and 
laboratory  use. 

3.  Hermetically  sealed  and  rugqedised 
indicating  instrument  In  accordance 
with  speciiicatione  MIL-M-10304. 

4.  Two  spare  crystal  rectifier  supplied 
with  each  instrument. 

5.  Model  MM-025  hoe  recently  been  as¬ 
signed  the  Armed  Forces  nomencloture 
MEI2/U. 


Session  X;  Nuclear  Radiation  Measure¬ 
ments 

.Session  Chairman ;  H.  S.  Bright,  U.  S. 
Naval  Radiological  Defense  Laboratory, 
San  Francisco. 

Tentative  Topics : 

1.  Gamma  And  Electron  Spectrometry 
With  Crystals  At  High  Energy 

2.  A  Discussion  Of  Some  Unsolved  Instru¬ 
mentation  Problems  In  Nuclear  Physics 

3.  The  Current  Status  Of  Radiation  De¬ 
tector  Development 

t.  Neutron  Source  Standardization 
(Titles  and  speakers  to  be  announced  in 
ofttclal  program). 


H  SPECIFICATIONS  Hi 

Impedance  52  Ohms 

Frequency  Range  50  to  over 

1000  MCS. 

Maximum  VSWR  1.2 

RF  Power  Scale 
Model  MM-625  120  wotts 

Model  MM-626  40  wotts 

Model  MM-627  400  watts 

Accuracy  ±5%  of  full  scale 

RF  Connector  Type  C  (Adopters 

ovoiloblc  for 
other  types) 

6  X  7Vb  X  I3-9/I6 
9Vi  lbs. 


Session  XI:  Servomechanisms 

Session  Chairman:  Otto  J.  Smith,  Elec¬ 
trical  Engineering  Division,  University  of 
California,  Berkeley. 

1.  Nonlinear  Control  Systems  With  Ran¬ 
dom  Iimuts 

R.  C.  Booton,  Jr..  Dynamic  Analysis  and 
Control  Laborator.v,  Massachusetts  Insti¬ 
tute  of  Te<^nology. 

2.  Comparison  Of  Linear  And  Nonlinear 
Servomechanism  Response 

T.  M.  Stout.  Electrical  Ekigineering  Divl- 


Siic 

Weight 
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August,  7953  — ELECTRONICS 


NOTHELFER 


WINDING  LABORATORIES 

9  ALBEnMARlf;  AVE 


TRENTON  3.  N.  1 


PLANTS  AND  PEOPLE 


(continiwd) 


AEROCOM  MEANS  TROUBLE-FREE  SERVICE! 
From  Ground  To  Air  or  Point  to  Point 


slon.  L'nlveritlly  of  Washlii itim, 

.'I.  Time  QuantizAtion  In  A  l-VMlhai-k  Sv.-- 
tem 

J.  F.  Waddel  and  H.  D.  Morris,  Radiation 
laboratory,  University  of  California. 

4.  Stability  Of  Feedhaok  Systems  UsinR  A 
Dual  UocuM  OlaKram 

Paul  .Tones.  Jet  Propulsion  laiboratory. 
California  Inatitate  of  Technology,  Pasa¬ 
dena. 

5.  Geometrical  Interpretation  Of  The 
Resiionae  Of  Linear  Systems  To  Special 
Inputs 

J.  R.  Moore.  North  American  .Aviation, 
l>owney.  California. 

THURSDAY  2:30  PM-5:00  PM, 

-AUGUST  20th 

Session  XII ;  Transistor  Circuits 

.Session  Chairman:  H.  M.  Zeidler,  .Stan¬ 
ford  Research  Institute. 

1.  Recent  Developments  In  Transistors 
Irvins:  Wolff,  Radio  Corporation  of 
■America. 

2.  Transistor  Shift  Registers 

R.  H.  Baker,  I.  L.  Iiebow,  R.  K.  .McMahon, 
liincoln  I.<aboratory,  Massachusetts  Insti¬ 
tute  of  Technology. 

.3.  A  Point  Contact  Translstoi-  VHP  FM 
Transmitter 

D.  E.  Thomas,  Bell  Telephone  Labora¬ 
tories,  Inc.,  Murri^  Hill,  N.  J. 

4.  A  Four-Digit  Transistor  Accumulator 
D.  J.  Eckl,  Lincoln  Laboratory.  Ma.ssa- 
chusetts  Institute  of  Te«'hnology. 

5.  A  Transistor  Feedluick  Amplifier  For 
Carrier  Frequency  Applications 

.1.  C.  Losler,  D.  D.  Cherry.  Bell  Telephone 
Latraratories,  Inc.,  Murray  Hill.  X.  .1. 

Sessien  XIII:  Microwave  Theory  ft  Tech¬ 
niques  I 


The  model  12CU-M,  IKW  Beacoa  Traasiiiittor  Ais- 
tratad,  oporates  on  a  singlo  fraquoncy  ia  the  nggo 
200-41S  Kcs.  Oscillator  coH  cao  bt  tuppHod  crystal- 
cootrollod  or  soH-ncitod.  Tone  oscWatM'  prtvidos 
30%  hich  lovtl  modttlatioii  for  Montificatio*  iibon 
koytd  with  Aarocom’t  modal  AK-3B  automatic  ktyor. 
The  Holt  can  also  bo  voko  modulatod.  Powor  svpply 
...  any  staUo  voltago  in  the  rang#  200-240  volts, 
50/60  cycles,  single  phase.  OvoraH  dimonsiens  in 
CM.  56W  X  620  X  177M.  Nat  weight  286  kHos. 


Session  ('hairman:  E.  T.  Jaynes,  Stanford 
I’nlveraity. 

1.  Mode  Representations  In  Open  And 
Closed  Uniform  Waveguides. 

.Nathan  Mareuvltz.  Polytechnic  Institute 
of  Brooklyn. 

2.  Applications  Of  Coupled  HelU-es 
I*eter  D.  Lacy,  Hewlett-Packard  Company 
.T.  New  Application.^  Of  Faraday  Rotation 
in  Waveguides 

\.  G.  Fox.  M.  T.  Weiss.  S.  R.  Miller.  Bell 
Telephone  L,aboratoriea,  Inc.,  Holmdel. 
N.  J. 

4.  Non-Reclproial  Circuits  ComprlslnK 
Ferrlte-Ia)aded  Rectangular  Waveguides 
A.  G.  Fox.  M.  T.  Weiss.  S.  7.  Miller, 
Bell  Telephone  Laboratories,  In<‘..  Holm- 
del.  N.  J. 

The  Generation  Of  Electromagnetic 
Oscillations  In  The  Microwave  Region 
Using  An  Adlabatb-  Kind  Of  Amplification 
Gedalfa  Held,  Electronic.s  Research 
r.ahoratory.  University  of  California, 
Berkeley. 


.'Session  XIV:  Antennas  II 


Session  Chairman  r  J.  T.  Holljahn,  Stan¬ 
ford  Research  Institute. 

1.  -Arrays  Of  Closely  Space«l  Non-Reao- 
nant  Slots 

Robert  J.  Stegen  and  Richanl  H.  Reed, 
Hughes  Aircraft  Co..  Culver  City,  Cali¬ 
fornia. 

2.  Diffraction  Theory  .And  The  Patterns 
Of  Suppressed  Antennas 

'leorge  Sinclair.  Antenna  Ijilmratory, 
University  of  Toronto, 

3.  Beam  Shaping  And  Otttiinimi  Band¬ 
width  Methods  Anplied  To  UHF  TV 
Tranamlttlng  Antennas 

.lohn  Ruse  and  John  R.  Martin,  The 
Gabriel  Laboratories,  Needham  Heights. 
Massachusetts. 

4.  Voltago  Protection  Of  Lsolated  Cap 
Aircraft  Antennas 

Robert  L.  Tanner.  Stanford  Research  In¬ 
stitute. 

3.  A  Slotted  Cvlinder  Omni  Range  Pro- 
.(ector 

.1.  P  Shanklln.  Collins  Radio  Co 

Session  XV :  Servomechanism  Equipment 

Session  Chairntan;  (To  he  announced  in 
offlclal  program) 

(Titles  and  authors  to  he  listed  in  offlclal 
program). 


THURSDAY  EVKNI.NG  8:00  P.M.-10:('(i 
F’.M.,  AITGITST  20th. 

.-Session  XVI ;  The  >Jt.SC  And  Color  Tele- 
X  Islon 

.Session  Chairman :  W.  H.  Doherty,  Bell 
Telephone  Ijiltoratorles,  Inc.  Murray  Hill. 
N.  J. 

Speakers:  W.  It.  G.  Baker,  Vice  President 
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in  charge  of  Electronica,  General  Electric 
Co.,  Syracuae,  N.  Y. ;  and  Chairman  of  the 
National  Television  Systems  Committee. 
Donald  G.  Fink,  Director  of  Research, 
(R,  T  ft  A),  Phllco  Corporation,  Philadel¬ 
phia,  Pa. ;  Chairman,  Panel  12  of  the 
NTSC,  I 

FRIDAY  10:00  AM-12: 30  PM,  AUGUST 
2l8t 

Session  XVII:  Audio  Symposium  | 

Session  Chairman:  Vincent  Salmon,  Stan-  | 

ford  Research  Institute.  ' 

Panel:  Microphones:  William  B.  Snow, 
Western  Electro-Acoustic  Laboratory, 
Beverly  Hills,  Calif. 

Recording:  Frank  O.  Lennert,  Ampex  Cor¬ 
poration.  Redwood  City,  California 
Amplifiers :  Arthur  N.  Curtiss,  RCA  Victor 
Division,  Los  Angeles. 

Loudspeakers;  Bob  Hugh  Smith,  Univer¬ 
sity  of  California,  Berkeley. 

Session  XVIII:  Circuit  Theory  I 

.Session  Chairman :  B.  J.  Bennett,  Stanford 
Research  Institute,  Stanford,  California. 

1.  The  Practical  implication  And  Applica¬ 
tions  Of  Formal  Network  Theory 

I>.  F.  Tuttle,  Stanford  University. 

2.  Design  Of  A  Simple  Band-Pass  Ampli¬ 
fier  With  Approximate  Ideal  Frequency  j 
Characteristics  • 

W.  E.  Bradley,  Phllco  Corporation. 

.1.  Quasi-Dlstortionless  Filter  Functions 
.1.  I,.  Stewart,  University  of  Michigan. 

4.  Fluctuation  Noise  Theory  As  Applied 
To  Circuit  Design 

T.  8.  George,  Air  Force  Missile  Test 
Center,  Patrick  Air  Force  Base,  Florida. 

Session  XIX:  Microwave  Theory  ft  Tech¬ 
niques  II 

.'Session  Chairman;  J.  R.  Whlnnery,  Uni¬ 
versity  of  California.  Berkeley. 

1.  A  Microwave  Oscillograph 

Richard  C.  Honey,  Stanford  Research  In¬ 
stitute. 

2.  Instrumentation  Of  Microwave  Electron 
Itesonance  In  Magnetic  Fields:  R.  C. 
Mackey  and  W.  D.  Hershberger,  Univer¬ 
sity  or  California,  Los  Angeles. 

An  Improved  Cross  Guide  Directional 
•  'oupler 

Henry  J.  Rlblet,  Microwave  Development 
I.aboratories,  Inc.,  Waltham,  Massachu¬ 
setts. 

4.  Two  Novel  Types  Of  Waveguide 
.‘^witches 

Amasa  Pratt,  CentuiTr  Electronics,  Divi¬ 
sion  of  Century  Metalcraft  Corp.,  Van 
N’uys,  California. 

6.  Broad  Banding  Circular  Polarizing 
Transducers 

D.  L.  Margerum,  Microwave  Engineering 
Company,  Los  Angeles. 

.Session  XX:  Propagation — General 

Session  Chairman:  Dr.  Allen  M.  Peterson. 
Radio  Propagation  Laboratory,  Stanford 
University. 

1.  Waveguidlng  On  Surfaces  With  And 
Without  Loss 

Francis  J.  Zucker,  Air  Force  Cambridge 
Research  Center. 

2.  A  New  Solution  To  The  Ionospheric 
Wave  Equation 

A.  J.  Malllnekrodt,  The  Ralph  M.  Parsons 
Company,  Pasadena. 

5.  Ionosphere  Sounding  By  Cross-Correla¬ 
tion  Techniques 

P.  B.  Gallagher  and  A.  M.  Peterson,  Radio 
Propagation  Laboratory,  Department  of 
Electrical  Engineering,  Stanford  Univer¬ 
sity. 

4.  The  Long-Distance  Horizontal  Direc¬ 
tivity  Of  A  13.7  Me,  Antenna 

Richard  Sllbersteln,  National  Bureau  of 
Standards,  Washington,  D.  C. 

5.  Whistlers 

J.  H.  Crary  and  R.  A.  Helllwell,  Radio 
Propogatlon  Laboratory,  Stanford  Univer¬ 
sity. 

FRIDAY  2:30  PM-5:00  P.M.,  AUGUST 
21st 

Session  XXI:  Propagation  VHF  UHF 

Session  Chairman:  Dr.  J.  B.  Smyth,  U.  S. 
Naval  Electronics  Laboratory,  San  Diego, 
California. 

1.  Results  Of  Tropospheric  Propagation 
Measurements  On  Frequencies  From  92  to 
1046  Me.  At  The  Cheyenne  Mountain  Field 
Station 

.Alfred  F.  Barghausen  and  K.  O.  Homberg, 
National  Bureau  of  Standards,  Boulder, 
Colorado. 

2.  Characteristic  Of  A  Radio  Transmission 


. . .  for  applications  re¬ 
quiring  low  oloctrleal 
nolso,  low  and  constant 
contact  drop,  high  cur¬ 
rent  donsHy  and  mini-' 
mum  wear. 


Specifically  desigacd  for 
applications  demanding  moximum 
resolution,  the  LP-1  offers  many  new 
possibilities  and  high  speed  analysis 
of  sounds,  vibrotions  and  electrical 
wave  forms. 

4  Sefectobfe  Scanning  Aonges 
Log  Scan  40  cps  to  20,000  cps 

1  Linear  Scanning  Ranges  Resolution 

100  cps  26  cps 

500  cps  53  cps 

1500  cps  105  cps 

*  Graphic  presentation  of  frequency  vs 

voltage  •  Selection  and  magnification 
of  any  spectrum  segment  for  sharp,  de¬ 
tailed  analysis  •  Automatic  maximum 
resolution  on  all  scanning  ranges  •  Con¬ 
tinuously  variable  tuning  control  from 
40cps  to  20  KC  •  One  cycle  per  second 
scanning  rate  •  Wide  input  voltage 
range  of  500M.V  to  SOOV  •  Sweep 

oscillator  output  connection  for  operation 
with  Panoramic  Sonic  Response  Indica¬ 
tor  G-2 

SPECIAL  APPLICATIONS 

•  Investigations  of  closely  spaced  sound 
and  vibration  frequencies  *  Harmonic 
analysis  of  waveforms  having  low  fre¬ 
quency  fundamentals  *  Spectrum  analy¬ 
sis  requiring  constant  band  width 

Writ0  Today 
Complete 
Specifieation$ 


EXTmSIVH.Y  USED  IN 

SaSYNS 

ROTATiw  immomm  «hI 

STIUUN-6AM  aicunrs 

ROTATIIW  JOmYS 
GUN-HRE  CONTROLS 
DYNJUROTORS  tic. 

Wifi*  rang*  of  grad**  ovailabl*  for  standard 
and  spnctol  opplicaHont. 

■rwsh  h*ld*r«  and  coinsilv*r  slip  rings  avail- 
oM*  for  MS*  wMt  SiKmr  CraplKilley  IrMslMs. 


OIMr**  **lf>lubricatlng 
BMsMngs  and  t**nings,  Oil- 
fto*  EMon  tings,  S*al  tings. 
Thrust  and  Friction  Washors, 
Pump  Vonos. 


loss  MmnuN  ivmi  •  ycnkers,  new  yom 

3  Wwt.  i—d  —  Or«s».U«y  SSUSHSS  wN  COWtACTS. 
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10  South  Second  Ave.,  Mount  Vernon,  N.  Y. 
Phone:  MOunt  Vemon.4-3970 
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FIX  3  OUT  OF  4 
Television  and 
Radio  Receivers 


Just  by 
reading 
this  onei 
boolcl  / 


Repair  your  own  not  or 
those  of  your  friends  with 
the  really  simple,  practN 
ral  methods  shown  In  this 
book.  Planned  as  the 
plainest  sort  of  culde  for 
men  who  want  to  bscome 
professional  servicemen.  So  down-to-earth  that 
anyone  with  the  Interest  ran  quickly  learn  to 
handle  three  out  of  four  of  the  breakdowns  that 
usually  occur  In  television  and  radio  receivers. 

Just  Published! 

TELEVISION 
AND  RADIO 
REPAIRING 

by  John  Markus 

Associate  Editor,  ELECTRONICS 
556  pages,  225  illus.,  $7.95 


Gives  all 
these  helps: 
How  to  test  and 
replace  tubes 
How  to  test  tubes 
without  equirment 
How  to  eliminate 
receiver  noises 
How  to  improve 
dim  TV  pictures 
How  to  repoir,  re- 
ploce,  and  adjust: 
— Power  supoiies 
— Carbon  and  wire- 
wound  resistors 
— Controls  ond 
switches 

— Condensers, 
coils,  and  trons- 
formers 

— Tuninq  devices 
How  to  fix  phono 
pickups 

How  to  repair 
wood  ar>d  plas¬ 
tic  cobinets 
How  to  install, 
adjust,  and  re¬ 
pair  different 
types  of  onten- 
nos 

.  .  and  many 
others 


Your  first  repair  pays  for  the  book! 


10  DAYS'  FREE  EXAMINATION 


McGraw-Hill  Book  Co., 

MO  W.  42nd  St.,  NYC  M 
Read  me  John  Markur  TELEVISION  AND  RADIO 
REPAIRING  for  10  days'  examination  on  approval. 
In  10  days  I  will  remit  tt.OS,  plus  few  centa  lor 
delleery,  or  return  book  postpaid.  I  We  pay  for  de- 
Urery  If  you  remit  with  this  coupon;  same  return 
prirlleie.  I  •* 

(Print) 

Name . 

.kddress . 

City . Zone  . . . .,  .State _ 

Company  . . 

rosltlon  . L-fl 

(This  altar  applies  in  U.  8.  only) 


For  SPECIFIED  PERFORMANCE 
Specify  JELLIFF  RESISTANCE  WIRE 

COMPLETE  CONTROL  OF  MANUFACTURE  . . . 
A  WIDE  RANGE  OF  EXPERIENCE  . . . 
A  WIDE  RANGE  OF  ALLOYS  . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


Precision  resistors — rheostats — 
relays — thermocouples— ohmmeters 
— bridges — high-temperature  fur¬ 
naces  can  all  benefit  from  the 
PLUS-PERFORMANCE  of 
JELLIFF  RESISTANCE  WIRE 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT,  CONN. 


Detailed  Enquiries  Welcomed.  Address  Dept.  25 


The  praetleal.  qulek  approach 

Kveo  before  you're  halfway 
tliroufh  thlf  bo(^  you  can 
AUrt  actual  repaln.  Com¬ 
pletely  pracUcal.  It  deal  t 
only  with  the  thlBO  that  go 
wroof  In  seta — the  Indindual 
parta — and  how  to  handle 
(hem.  Includlnt  trouble- 
Hbootlng,  and  mechanloal  me* 
ihoda  such  aa  aolderina.  tube 
replacement,  wire  slicing. 


Slmpia,  easy  itapa 

For  erery  telerislan  and  radio  t 
part,  no  matter  what  make  ; 
the  set  U.  Markua  ahowa  you 
how  to  reoognlae  aymptoma  of 
trouble  .  .  .  how  to  teot  to  ' 
make  aure  .  .  .  how  to  order 
the  new  part  .  .  •  and  how  to  < 
Inatail  it.  Numerous  diagrams  | 
and  repair  pictures  Illustrate 
each  step  of  the  way. 


TELEVISION  AND  RADIO 
REPAIRING  shows  you  how 
to  test  televlsloa  and  radio 
parts  with  a  multimeter,  how 
to  teat  and  replace  all  tubee 
Including  picture  tubes,  how 
to  repair,  adjust,  or  replace 
all  parts.  Install  antennas, 
and  even  repair  phonograph 
plckupa  and  caolneU. 


made  right  to  work  right_ 

BENDIX-FRIEZ  ^ 

high-precision  thermistors 


Whether  you  use  thene  temperature  renpon- 
sive  resiators  in  Rtandard  or  special  models, 
you  can  be  sure  of  this.  They'll  match  your 
needs  for  resistance  values,  size,  temperature 
coeflTicient,  mountings  and  quality.  Made  in 
our  own  plant  under  carefully  controlled 
conditions,  Bendix-Friez  Thermistors  know 
no  equal. 

STANDARD  TYRES  FOR  IMMEDIATE  DELIVERY 


Size  (inches) 

m  +30°C. 

@(rc. 

©-30“C. 

.140  X  .75 

45.0  ohms 

86  ohms 

194  ohms 

.040  X  1.5 

12,250  ohms 

26,200  ohms 

65,340  ohms 

.018  X  1.5 

35,000  ohms 

82,290  ohms 

229,600  ohms 

Used  in  this  typical  application 
for  sensing  the  temperature  of 
hydraulic  oil. 


Writtlot  Jnailt. 

FRIEZ  INSTRUMENT  DIVISION  of  .  . 

use  Taylor  Avanwa,  BALTIMORE  4,  MARYLAND 
ixu»H  SoIm:  ■mOIi  liamnMt«iial  DIvWm 
n  FlfMi  AvmHM,  Naw  Ywfc  1 1,  N.  Y. 
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Path  Ai  8.6  mm  _ 

C.  W.  Tolbert  and  A  W.  Straiten,  Tht 
University  of  Texas. 

3.  An  investigation  Of  The  Variation  Of 
VUF  Field  Strength  Beyond  Llne-Of-Slght 
G.  II.  Keitel  and  H.  M.  Swarm,  University 
of  Waslilnston. 

4.  Air  To  Air  Propagation — Experimental 
And  Theoretical  Results 

Ming  S.  Wong.  Aircraft  Radiation  Labora¬ 
tory,  Wright  Air  Development  Center, 
Wright  Field 

6.  The  Role  Of  Angular  Distance  In 
Tropospheric  Radio  Wave  Propagation 
Kenneth  A.  Norton,  National  Bureau  o' 
Standards,  Boulder,  Colorado. 

6.  Normal  Propogation  Of  Short  Radio 
Waves  Well  Beyond  The  Horizon 
Thomas  J.  Carroll  and  Rose  M.  Ring. 
Massachusetts  Institute  of  Technology 


Session  NNII  ;  Circuit  Theory  II 

Session  Chairman:  George  L.  Matthacl. 
ITnlverslty  of  California.  Berkeley. 

1.  Solving  Physical  .Systems  With  Ver\ 
I.,arge  Number  Of  Variables  In  Easy 
Stages 

Gabriel  Kron,  Consulting  Engineer,  Gen¬ 
eral  Electric  Company,  Schenectady,  N.  V 

2.  Mattie  Analysis  Of  Linear  Time-Vary¬ 
ing  Circuits 

I.ouis  A.  Pipes,  University  of  California. 
Los  Angeles,  and  U.  S.  Naval  Ordnance 
Test  Station.  Inyokern. 

3.  Unbalanced  RLC  Networks  Containing 
Only  One  Resistance  And  One  Real  Trans¬ 
former 

T.<ouis  Weinl>erg,  Hughes  Research  .md 
Development  T^aboratorles,  Culver  '"itv. 
California. 

4.  An  Iterative  Method  For  Network  Syn¬ 
thesis 

R.  E.  Scott,  Research  I.Aboratory  of  Elec¬ 
tronics,  Mas.sachusetts  Institute  of  Tech¬ 
nology,  and  R.  L.  Blanchard.  Transonics, 
Inc.,  Bedford  .\lrport,  Massachusetts 


In  your  design,  plan  to  use  the  correct  type  of 
winding  for  your  specific  requirement.  Our  engi¬ 
neers  co-operate  in  prototype  designing  .  .  .  can 
advise  on  proper  coil  application  from  low-cost 
bobbin  to  highest  quality  interwoven  type.  Coto- 
Coil  Company,  65  Pavilion  Avenue,  Providence  5, 
R.  I.  New  York  Office:  10  E.  42nd  Street,  New 
York  17 


Coils 


Session  XXIII:  Instrumentation  II 
.Session  Chairman :  W.  B.  Wholey,  Hew- 

lot t K Pb fvtr o  i*fl 

1.  Measurement  Problems  In  VHP-tlHF 
Television  Antenna  Systems 

R.  A.  Soderman.  General  Radio  Co. 

2.  An  Auto  Impedance  Meter  For  VHF- 
UHP 

John  Ebert,  Polytechnic  Research  De¬ 
velopment  Oo.,  Brooklyn.  N.  Y. 

.3,  A  Ratlometer 

Nicholas  L.  Pappas.  Hewlett-Packard  Co. 
4.  An  Improved  Method  Of  Measuring  The 
Current  Amplification  Of  Junction  Type 
Transistors 

F.  R.  Stansel,  Bell  Telephone  T.aboratories, 
Murray  Hill,  N.  J. 


LOW  PASS 
FILTER  SERIES 


Session  XXIV:  .Audio 


Investigate  the  400  Series  low  pass  filters 
based  on  a  new  resistance-capacity  net¬ 
work,  and  specially  designed  for  ampli¬ 
fier  and  control  circuits. 


Session  Chairman:  Hoy  I.onR.  .Stanford 
Research  Institute. 

1.  Stereophonic  Tape  System 

Ross  H.  Snyder.  -Vmpex  Electric  Corp.. 
Redwood  City.  Calif. 

2.  Apnlloatlon  And  Suggestions  For  Re¬ 
search  Concerning  .Acoustical  I’roblems  In 
Medical  Area.s 

John  K.  Hilliard.  Altec  T^tnslng  Corp., 
Peverlv  Hills.  Calif. 

,1.  .An  Investigation  Of  The  Air  Chamber 

Of  Horn  Type  Loudspeakers 

Rob  H.  SmVh.  University  of  California. 

Berkeley. 

4.  A  Slmnle  Calibration  Technique  For 
Tx>w  Sensitivity  Transducers 
Wl’Uam  .1.  Galloway.  Signal  Corns  Engi¬ 
neering  I.al>oratorles  and  Department  of 
B*"'«lcs.  University  of  California,  I.,os  An¬ 
geles 


*  Linear  phase  shift 

*  Low  insertion  loss 

*  An  attenuation  peak  to  reject 
carrier  or  power  frequencies 

*  Stability  over  wide  ambient 
temperature  variation 

*  Small  size  and  weight 

*  Encapsulated  for  protection 

Write  for  Bulletin  400 


I  Session  XXV’ :  Medical  Electronics 


Session  Chairman :  Albert  J.  Morris.  Soien- 
tlflo  Research  Coordinator,  USN  Office  of 
Naval  Research 

1.  Area  Display  By  Electronic  Mapping. 
Esrteclally  Of  The  Electrical  Activity  Of 
The  Heart  . 

.‘Stanford  Goldman,  Professor  of  Electrical 
hingineering,  Syracuse  University. 

2.  Electronic  Mapping  Of  The  Brain 
Archie  R.  Tunturl,  Professor  of  Anatomy, 
University  of  Oregon  Medical  ^hool,  Port¬ 
land,  Oregon. 

3.  Radioactive  Tracer  Mapping 

H.  O.  Anger  and  C.  A.  Tobias,  Donner 

I. ,ahoratery  of  Medical  Physics  and  the 
University  of  California  Radiation  I.jit)ora- 
tory.  Berkeley. 


203  RIVERSIDE  DRIVE 
AUSTIN  4,  TEXAS 
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NEW  BOOKS 


for  Low-Cost  Servicing 
of  Mobile  Radio  Systems 


Television  Rweiver  Design 
I.  F.  Stages 

By  a.  G.  W.  U1TJEN8,  .V.  r.  PhUipx’ 
Gloeilampenfabriekev,  Pkilipit’  Tech¬ 
nical  Library,  Cleaver  Hume  Preae, 
London;  EUevier  Prena,  Sew  Y'ork, 
1953,  177  pagea,  $4.50. 

This  is  the  first  of  a  series  of 
six  to  eifrht  monographs  on  tele¬ 
vision  receiver  design  currently 
under  preparation  by  Dutch  en¬ 
gineers  of  the  Philips  organization. 
It  deals  with  the  use  of  pentodes  in 
the  i-f  section  of  superheterodyne 
receivers  and  the  r-f  section  of  trf 
receivers.  It  treats,  first,  the  two- 
terminal  coupling  network  as  used 
in  stagger-tuned  i-f  stages.  Three 
chapters  give  detailed  accounts  of 
the  gain-bandwidth  relations  of 
such  stages,  the  overall  response 
curve  of  several  stages,  and  dis¬ 
tortions  in  the  transmission  of  the 
step  function.  The  fourth  chapter 
covers  the  same  ground,  in  some¬ 
what  more  compact  fashion,  for  the 
four-terminal  (inductively  or  ca- 
pacitively  coupled)  stage. 

The  theory  and  practice  of  noise, 
reduction  in  r-f  and  i-f  stages 
follow;  the  meaning  and  compu¬ 
tation  of  noise  figure  and  signal- 
noise  ratio,  and  sources  of  noise 
within  tubes  (including  the  im¬ 
portant  subject  of  cathode-lead  con¬ 
ductance)  are  extensively  dis¬ 
cussed.  The  nature  and  control  of 
feedback  in  i-f  and  r-f  stages 
occupy  a  chapter  of  30  pages.  The 
concluding  chapter  is  devoted  to 
practical  considerations,  such  as 
overall  sensitivity  and  gain  require¬ 
ments,  choice  of  tubes  and  adjust¬ 
ment  of  stagger-tuning.  Five  ap¬ 
pendices  (on  responses  of  tuned 
circuits,  filters,  step  functions, 
noise  figures,  and  the  derivation  of 
certain  equations)  and  four  tables 
(vacuum  tube  characteristics,  stag¬ 
ger-tuning  bandwidths,  step  func¬ 
tion  data  and  comparative  band- 
widths  of  synchronous  and  stag¬ 
gered  stages)  ai«  included. 

This  volume  is  a  definitive  treat¬ 
ment,  well  balanced  between  theory 
and  practice,  and  copiously  illus¬ 
trated.  As  such,  it  will  serve  as  a 
valuable  guide  and  reference  work 
for  students  and  engineers  con- 


Lampkin  equipment  gives  you  the 
lowest  cost  per  channel,  whether 
you  supervise  a  large  multiple- 
frequency  system,  or  whether  you 
service  numerous  smaller  instal¬ 
lations!  L  a  m  p  k  i  n  equipment 
measures  center  frequencies  and 
modulation  deviation,  to  FCC 
specifications! 


A  RayHicon  transformer 
molded  witti  Acme  Star 
Compound 


The  Type  205  FM  Modulation  Meter 
For  Multiple  Mobile  Frequencies. 


NOTE  THESE 

OUTSTANDING 

ADVANTAGES: 

o  Non-toxic 

•  Non-corrosive 

•  Eliminates  Voids 

•  Thorough  impregnation 

•  Simple  one-phase  molding 
process 

•  Tenacious  adhesion  to  metal 

•  Assures  complete  moisture- 
pof  seal 


TNa  Type  205  Mednlatian  Meter  meos- 
uret  freoMiKy  swing  doe  to  veke 

modalotioa  ot  FM  transmitters,  os  regnired 
by  the  FCC.  Indicates  0-2S  KC.  devtotion. 
Instantly  tunable  to  any  freguency  from 
25  MC.  to  200  MC.  Simple  to  use.  Direct 
reading.  No  charts  Price  Net  $240.00. 


For  Any  Number  of  Frequencies, 
AM  or  FM.  The  Type  105-B 
Micrometer  Frequency  Meter 


Acme  Star  Compound  also  passes 
Specification  MIL-C-16923  (Ships), 
Compound,  Embedding  (Electronic 
Equipment),  Type  C. 

Exterior  coses  ore  not  required,  as 
the  compound  alone  provides  pro¬ 
tection. 


The  Typo  lOS-l  MicrooMtor  Froguoncy 
Motor  moosuros  contor-trogsMUcy  dovio- 
tion  on  any  numbor  of  tronsmittors,  from 
100  KC.  to  irs  MC.;  oho  proclsoly  sim- 
ulotos  wsok  tronsmittor  signals,  for  mobile 
roccivor  alignment,  20  MC.  to  17S  MC 
Ovorall  accuracy  within  0.002S%,  with 
spot  chock  on  WWV  Price  $220lo 


Koturn  coupon  TODAY  for  complete  llforaturc 


Inttrutntnts  Div.,  Brodthfon,  Florido 


li•n4  me  ^ompMe  teetmirmt  Ute 
iimtivofy  iRformAtloii  •!$  the  tolkfwtng 
ttesirned  InctnimmU 


NEW  HAVEN,  CONN 


COILS  •  varnished  INSULATIONS 
•  MAGNET  WIRE 


A«Mr«>«p 


Wont  mere  information’ 


AN  INSTRUMENT  FOR,  ALL  YOUR 
MAGNETIC  MEASURING  PROBLEMS 


Dyna-Lab^ 

D-79 

GAUSSMETER 

This  precision  built  instrument 
measures  flux  density,  determines 
direction  of  flow.  It  locates  and 
measures  stray  fields  and  plots 
variations  in  strength  and  checks 
production  lots  against  a  standard. 

Simple  to  operate.  No  ballistic 
readings  ...  no  jerking  or  pulling. 

Supplied  with  protective  carrying 
case. 

•  OtiMf  SMturM  • 

•  10  M  10,000  0«WM  n«a  SMd* 

•  Pr*b«  ii  Mily  MS"  rttlth 

•  Adiv*  mfm  .01  IndiM 

•  OvaraN  «in  H"  i  4-0/4"  a  10-1/2"  •* 

•  Nat  waigM  anly  10-1/2  IWs 
a  Pawar  wfahr  10S-12S  vahs,  50-00  cydat 

Wa  invite  inquiries.  For  literature  write  department  [  I 

Dyna-Labs 


1075  STEWART  AVENUE,  GARDEN  CITY.  1.  I.,  N,  Y. 


INC.. 


GARDEN  CITY  3-2700 


f  PRECISION 
TRANSFORMERS 

.  .  .  for  Exacting 
MILITARY  AND  INDUSTRIAL  REQUIREMENTS 


Atlas  offers  a  thoroughly  reliable  source  of  custom 
built  traiuformers.  We  design  —  to  your  perform¬ 
ance  requiremenu  —  transformers  incorporating 
the  latest  manufacturing  techniques.  Atlas  pre¬ 
cision  controlled  processes  and  irupection  assure 
reliable  performance. 

Atlas  facilities  are  arranged  for  fast  delivery  of 
small  or  large  scale  produaion.  Testing  facilities 
include  a  wide  range  of  instrumenu,  insuring  ex¬ 
haustive  testing  of  even  the  most  exaaing  circuits. 
We  manufacture  to  MIL-T-27  or  ANE-19  govern¬ 
ment  specifications.  Available  are  all  standard 
transformers:  power,  pulse, audio,  intersuge,  out¬ 
put,  modulation,  phase  changing  etc.,  as  well  as 
all  types  of  chokes,  reaaors,  bobbins  and  layer 
wound  coils. 

We  specialize  in: 

NUONITIC  AINM.IPIIRt  and  associated  circuit  de- 
vdojpment  for  industrial  sensing  and  control 
appl^tions. 

INSTRUMINT  TYN  RIPIRINCE  TRANtPORMIRS  and 

bridge  transformers  featuring:  phase  errors  as 
low  as  1/20*,  ratio  errors  to  1/100  of  1%. 


Construction  Types: 

•  Hermetically 
sealed  cans 


•  Fosterlte 

•  Scotch  cast 

•  Open  type 


NEW  BOOKS  (coMtiauud) 

cerned  with  this  aspect  of  television 
receiver  design-  It  contains  far 
more  detail,  as  might  be  expected  of 
a  specialized  monograph,  than  is 
available  in  other  books;  as  such  it 
fills  a  unique  place  in  the  technical 
literature. 

This  is  not  to  say  that  the  book 
answers  all  questions  currently  be¬ 
fore  designers.  European  engineers 
have  not  yet  had  to  face  the  selec¬ 
tivity  problem  as  fully  as  their 
American  colleagues.  In  conse¬ 
quence,  the  treatment  of  traps  is 
rudimentary;  the  general  equa¬ 
tions  (notably  as  given  in  Appen¬ 
dix  I)  apply  to  trap  design,  of 
course,  but  there  is  no  organized 
discussion  of  trap  attenuation  re¬ 
quirements  and  related  problems. 

A  more  important  omission  is 
the  question  of  automatic  gain 
control;  the  application  of  age 
voltage  to  i-f  and  r-f  stages  is  not 
treated  except  by  inference  in  the 
selection  of  the  applicable  values 
of  transconductance.  This  leaves 
uncovered  one  of  the  most  in¬ 
triguing  recent  developments  in 
i-f  amplifier  design:  the  shifting 
1  poles  and  zeros  in  the  tuned  cir¬ 
cuit  design  as  a  function  of  age 
voltage. 

It  is,  perhaps,  too  much  to  ex¬ 
pect  that  techniques  developed 
during  the  past  four  years  would 
find  full  treatment  in  a  textbook. 
In  such  matters,  there  is  no  sub¬ 
stitute  for  actual  contact  with  de¬ 
sign  engineers  working  on  current 
problems.  The  inexperienced 
engineer,  on  joining  such  a  group, 
will  do  well  to  study  this  book 
since  it  provides  a  thorough  back¬ 
ground  for  the  majority  of  the 
problems  in  i-f  amplifier  design. — 
Donald  G.  Fink,  Philco  Corpora¬ 
tion,  Philadelphia,  Pa. 


THUMBNAIL  REVIEWS 

Position  of  Electricity  Industry  in 
OEEC  Countries.  Columbia  Uni¬ 
versity  Press,  New  York,  N.  Y.,  46 
pages,  8i  x  11  inch,  $0.76,  1963.  Re¬ 
sults  of  a  questionnaire  into  the  in¬ 
stalled  capacity,  production  and  con¬ 
sumption  of  electricity,  1961  and  1962. 


ATLAS 


ATLAS  ENGINEEBiNG  CO.,  Inc. 

3  EDOeWOOD  Sr,  KOXBUKY,  MASS. 


Abstracts  of  Theses,  June,  1961. 
Massachusetts  Institute  of  Technol¬ 
ogy,  166  pages,  $2.00.  Abstracts  of 
79  theses  offered  in  partial  fulfillment 
of  the  requirements  for  Doctor’s  de- 
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ENGRAVING  •  PROFILING 


A  MULTI.WAVE 
FORM  GENERATOR  AND  PULSE 
SYNCRONIZATION  UNIT  .  . 

Th*  E-IO  provides,  at  repetitian  rotes  of 
1  cycle  per  second  to  100  kilocycles  per 
second:  1.  Sawtooth  waves;  2.  Square 
waves  or  Square  Pulses,  one  microsecond  to 
one  second  duration  with  rise  time  of  0.15 
microseconds;  3.  Integrated  or  Differen¬ 
tiated  versions  of  the  square  waves  and 
pulses.  All  outputs  are  simultaneously 
available  end  independently  variable  in 
omplitude.  All  outputs  may  be  synchro¬ 
nized,  triggered  or  gated  by  sine  waves, 
pulses  or  other  complex  wave  forms. 

Additional  applications  of  the  SYN- 
CROGEN  include;  oscilloscope  sweep  Phaser, 
delayed  pulse  generator,  oscilloscope  trace 
expander,  frequency  divider,  and  pulse  time 
or  pulse  with  modulator.  The  SYNCROGEN 
is  on  excellent  educational  demonstrator 
and  useful  electronics  laboratory  accessory. 


AMPLITRONIX 

INC. 

2M9thAyg.  NYCl.N.Y. 


for  heavy  production 


with  th« 


NEW  HERMES,  Inc 

13»19  University  Place,  New  York  3,  N,Y, 


•  ANODE  CONNECTORS 

•  INTERLOCK  PLUGS 

•  LAMINATED  TUBE  SOCKETS 

•  TERMINAL  STRIPS 

•  WIRED  ASSEMBLIES 

•  METAL  or  BAKELITE  STAMPINGS 

e  TERMINAL  BOARD  ASSEMBLIES 

•  SCREW  MACHINE  PARTS 

- NEW  ITEMS - 

•  TUNER  STRIPS,  SOCKETS 
one  BRACKETS  far  UHF 

_  Oer  extensive  deelen  end  ereduetten 

feelHtiee  ere  evailsMe  ter  deveteelne 

^■B^H  your  speelel  raeuirements  and  apell- 
eatlens.  ReereeentatIvee  In  erineleal 
etttM  tbreueheut  U.B.A.  Call  er 
write  ter  samelee  ted  Inferaiatloa. 
OReeen  7-IMI. 


INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

109  PtINCI  STRUT  •  NIW  YORK  tj  N  Y 


Write  for  literature  describing: 

1 .  Heavy  Duty  model  (as  illustrated)  —  Catalog  H  29 

2.  Portable  models  —  Catalog  IM  29 


NEW  HERMES,  Inc.  13-19  University  Place,  NY  3,  N  Y 

In  Cdnoda:  359  St  Jamci  St,  Montreal 

V*,'..  ,'j  j  Vtar-'utut'y'er  of  Portobie  i 


WHAT  MAKES  A  MAIIIMG  CLICK? 


l^Uuh^  ; 


mm  rngzaa  . . .  Ika  Sot  !■  wmm  ttm  LMI 
tkaaeary.  MaOcaw-HIll lladAag Uola. oaod ky lomilB* 
■Moictf  eei  Wootrlal  aerwlae  eegimlenlleBa. 

eifool  yoor  adwoeiWaf  tmd  oolaa  pwiMiaeJ  ollMSa 
la  koy  pafokcatof  yawot. 


lawooflfrta  »a4«y. 

MtSRAW  Hliri  McGrow-nU  Publishing  Co.e  Inc. 

|MntfHRAUtfi««V»Cl|  DIMCT  HAH  DIVISION 

S30  WcBt  42Dd  SSTMt  New  York  S6.  Now  York 
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NEW  BOOKS 


continued) 


RaiAIILITY  OF  PRODUCT.  The  form 
ula  to  obtain  RELIABILITY  is: 

SkiUed,  paimtakinfi  altmtum  tit 
FyKRY  detail  in  EVERY  step 
itf  fabrication! 


NBYCO 


HYCOR 
Precision  WirOi 


LET’S  FACE  FACTS! 

Most  manufacturers  of  precision 
wire-wourvd  resistors  offer  products 
having  simitar  physical  appearances 
and  electrical  characteristics.  Our 


the  terMBla  werki! 

Our  newly  expanded  production 
facilities  now  enable  us  to  offer 
rapid  delivery. 


11423  VANOWEN  ST.,  NORTH  HOLLYWOOD,  CALIFORNIA 


sunset  3-3860 


Maiiu/ni  turm  of  PuTioon  11/ niton,  Totniti  liiitiii  lon  unit  h'.irciric  U'oii’  hlh-n 

HPIEtCNTaTIVES: 

Jack  BmIm,  5707  W.  Lake  Street,  ChicafO.  Illinois  For  further  information 

Gaorfe  E.  Hasris  t  Co.,  Boi  3005,  Municipal  Airport,  Wichita,  Kansas  a  contact  your  nearest 

Marvm  E.  Nulien,  5376  E.  Washington  St.,  Indianapolis  19,  Indiana  Hycor  reoresentative  or 

Burlingame  Associates,  103  Lafayette  Street,  New  York  City  write  for  Bulletin  R 

Canada:  John  R.  Tilton,  tl66-A  Lake  Shore  Road,  Long  Branch,  Ontario 


Facts  you  should  know  about 

HEYCO  STRAIN  RELIEFS! 

thm  Nylon  Buahingt  that  Anchor  cord  to  housing 


CHASSIS- 


1  Absorb  cord  pull, 
push  and  torqu* 


O  Insulato  wiro  From 
housing 


THE  HEYMAN 
ORGANIZATION 
WITH  25  YEARS 
STAMPING 
EXPERIENCE 
HAS  MODERN 
PRESS  CAPACITY 
FOR  OVER 

2a000e000 

FINISHED 
STAMPINGS 
PER  DAY. 

ASK  FOR  BUliETIN  33 


BAMWIBST  Send  wiro  site  entd  chassis  ^formation  — 

Try  HEYCOS  at  no  cost  la  yaw  —  today  I 
MADE  IN  All  SIZES  KHI CIOCK  WIRE  TO  $-10/3  CABIE 

HEYMAN  MANUFACTURING  COMPANY 


KENIIWOITN  1.  NEW  JERSEY 


gree,  and  Hstinj;  by  title  of  thenes  ac* 

I  cepted  for  the  Master’s  and  the  Engi¬ 
neer’s  degrees;  372  theses  in  all. 

American  Electricians’  Handbook.  7th 
Edition.  By  Terrel  Croft,  revised  by 
Clifford  C.  Carr.  McGraw-Hill  Book 
Co.,  New  York,  1953,  1,773  pages, 
$10.00.  A  fully  revised  ^ition  of  a 
well-known  practical  electrician’s 
!  handbook,  taking  into  account  the  1951 
I  National  Electrical  Code.  For  the 
every-day  electrical  worker,  with  a 
minimum  of  theory  and  a  maximum  of 
'  down-to-earth  data  and  guidance  for 
{  selection,  installation,  operation  and 
!  service  of  all  types  of  electrical  appa- 
i  ratus  and  materials. 

Physical  Formulae.  By  T.  S.  E. 

■  Thomas.  John  Wiley  &  Sons,  Inc., 
New  York,  N.  Y.,  118  pages,  1953, 

;  $2.00.  Another  of  the  small  Methuen 
,  Monographs  on  Physical  Subjects, 
containing  basic  formulas  and  equa- 
I  tions  of  mathematics  and  statistics. 

!  mechanics,  hydraulics,  elasticity,  gen- 
I  eral  physics,  acoustics  and  Fourier 
series,  heat,  light,  electricity  and  mag¬ 
netism  and  electronic  physics. 

Construction  and  Appliaations  of 
Conformal  Maps.  National  Bureau  of 
Standards,  Applied  Mathematics  Ser¬ 
ies  18,  280  nages,  $2.25  from  Govern¬ 
ment  Printing  Office.  Theory,  appli- 
'  cations  and  methods  presented  at  NBS 
Institute  for  Numerical  Analysis  sym¬ 
posium,  Los  Angeles,  1949.  Applica¬ 
tions  to  electric  and  magnetic  helds, 
elasticity,  fluid  dynamics,  supersonic 
flows;  methods  include  graphical,  net¬ 
work,  relaxation,  and  electrolytic 
tanks. 

Ciarostat  TV  (Control  Kepiacement 
Manual,  2nd  edition.  Ciarostat  Mfg. 
Co.,  Inc.,  Dover,  N.  H.,  262  pages,  $1. 
Lists  replacement  contr»ils  by  set 
model  and  chassis  designation,  set 
manufacturer’s  part  number,  Ciaro¬ 
stat  catalog  number,  function  and  de¬ 
scription.  Guides  distributor  and  serv¬ 
ice  man  in  stocking  the  most  likely 
replacements  for  any  given  locality 
or  trade. 

Numerical  Solution  of  Differential 
Equations.  By  William  E.  Milne.  John 
Wiley  *  Sons,  Inc.,  New  York,  N.  Y., 
1953,  275  pages,  $6.50.  Many  example.^ 
plus  text  on  solving  problems  of 
mechanics,  astronomy,  electricity  and 
nuclear  physics.  Ordinary  and  partial 
differential  equations;  explicit  and 
implicit  methods. 

Mass  Spectroscopy  in  Physics  Re¬ 
search.  Bureau  of  Standards  Circular 
522,  273  pages,  1953,  U.  S.  Govern¬ 
ment  Printing  Office,  $1.75.  Proceed- 
ings  of  symposium  ^ptember  6-8, 
1951.  A  total  of  36  papers  by  physi¬ 
cists  from  this  country  and  10  other 
countries  on  all  aspects  of  mass  spec¬ 
troscopy. 

j  Stochistic  Processes.  By  J.  L.  Doob. 
!  John  Wiley  A  Sons  Inc.,  New  York, 
N.  Y.,  1953,  654  pages,  $10.00.  Con¬ 
tents  include:  processes  with  mutually 
independent  random  variables;  proces- 
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NEW  BOOKS 


Plug  In  Meter-Relay 


8e»i  with  mutually  uncurrelated  or 
o)thogonal  random  variables;  Markov 
processes — discrete  and  continuous 
parameter:  and  martingales.  Proc¬ 
esses  with  independent  and  orthotfonal 
increments,  stationary  processes— dis¬ 
crete  and  continuous  pare  meter,  and 
linear  least  squares  prediction — sta¬ 
tionary  (wide  sense)  processes. 


HermeticallT  Sealed 
and  Shock  Mounted. 
Model  2SS  aon-tndl- 
catlnq  meter-relor 
has  balanced  move- 
meni,  locUng  con¬ 
tacts.  0.2  mlcToani- 
pores  sensitlvllT  and 
sealed  cose. 


Price  Guide  To  Collectors*  Records. 
Edited  by  J.  M.  Moses.  American 
Record  Collectors’  Exchunjce.  826 
Seventh  Ave.,  New  York  19.  N.  Y., 
1952,  .32  pattes,  paper-covered,  $2.50. 
Lists  every  celebrity  disc  made  up 
to  1925  with  its  current  market  price, 
with  values  ranginir  from  $1  to  $150. 
The  approximately  7,300  listingrs  in¬ 
clude  over  6,000  Victor  Red  55eal 
records.  Most  Caruso  reconls  are 
listed  at  $2  to  $4  each. 


Sertsitivity  Ranges 


How  to  keep 
informed  on 


0.2  microamparss  to  SO  ampsrss.  or  .OS  mllll- 
Tolls  to  500  volts.  Ths  rang*  can  bo  changed 
with  shunts  or  sorios  resistors. 


Accuracy 

Factory  adiustmenl  within  3%  ol  the  specified 
curronT  or  voltage  leK’  mSet  units,  ty  adiust- 
ing  circuit  resistance  the  accuracy  con  be  Im¬ 
proved  to  better  than  1%. 


How  Tu  Control  Production  Coats. 
Phil  Carroll.  McGraw-Hill  Book  Co., 
New  York.  1963.  272  pasres.  $6.00. 
Practical  Ktiide  to  keeping  costs 
down  and  product  quality  up.  writ¬ 
ten  snecifically  for  management. 
Shows  step  by  step  how  to  get  more 
accurate  production  costs,  how  to  ap¬ 
ply  overhead  expense  properly  to  cost 
estimates,  how  to  set  budgets,  how  to 
set  up  real  production  control,  how  to 
improve  engineering  to  cut  production 
costs  right  at  the  start,  how  to  use 
production  incentives  effectively,  and 
how  to  take  action  when  cost  leaks 
are  discovered  and  reported. 


Contacts 


AT  TOtTR  rmcn  tips,  issue  after  is¬ 
sue,  is  one  of  your  richest  veins  of 
iob  information— advertising.  You 
might  call  it  the  “with  what”  typ>e 
—which  dovetails  the  “how”  of  the 
editorial  pages.  Easy  to  read,  talk¬ 
ing  your  language,  geared  speci¬ 
fically  to  the  betterment  of  your 
business,  this  is  the  kind  of  prac¬ 
tical  data  which  may  well  help 
you  do  a  job  quicker,  better— save 
your  cmnpany  money. 

Each  advertiser  is  obviously  do¬ 
ing  his  level  best  to  give  you 
helpful  information.  By  showing, 
through  the  advertising  pages, 
how  his  product  or  service  can 
benefit  you  and  your  company,  he 
is  taking  hit  most  ^licient  way 
toward  a  sale. 

Add  up  all  the  advertisers  and 
you’ve  got  a  gold  mine  of  current, 
on-the-job  information.  Yours  for 
the  reading  are  a  wealth  of  data 
and  facts  on  the  very  latest  in 
products,  services,  tools  . . .  prod¬ 
uct  developments,  materials,  proc¬ 
esses,  methods. 

You,  too,  have  a  big  stake  in  the 
advertising  pages.  Read  them  reg¬ 
ularly,  carefully  to  keep  job-in¬ 
formed  on  the  ‘Svith  what”  part 
of  your  business. 


SJ*£.T.  or  S.PJ>.T.  rated  5  to  2$  oiilltompor** 
D.C.  at  75  to  125  volts.  Coulocts  lock  la  by  a 
holding  coU  in  Iho  relay.  They  are  released 
by  breaking  the  drcuH  to  the  holding  coll. 
The  dlogram  shows  Internal  wiring  orraage- 
menl  and  basic  cir-  ^  [ 

cult  requirements.  '  ^ 

Load  resistance  R  » s-j-  V  I  ■  > 

limits  contact  cur-  ,  o-  I 

rent  to  rated  volue.  '  1  , 


Remote  Cuntrul  Hy  Radio.  By 
A.  H.  Bruinsma.  Philips  Gloeilam- 
penfahrieken,  Eindhoven.  Holland. 
95  page.s,  $1.50.  Distributed  in 
this  country  by  Elsevier  Press,  New 
York.  Author  describes  series  of 
radio-controlled  model  boats  that  he 
designed  and  built  for  exhibition. 
Complete  circuit  details  are  given,  and 
many  of  the  mechanical  details  are 
shown  in  photographs.  One  ship  uses 
a  relatively  simple  two-channel  sys¬ 
tem;  another  uses  an  eight-channel 
system  to  control  various  functions 
remotely,  including  the  catapulting  of 
a  miniature  airplane  from  the  deck  of 
a  three-foot  model.  A  remote-con¬ 
trolled  crane  is  also  provided  for  fish¬ 
ing  the  plane  from  the  water  after 
launching. 


Design  variations  allow  tor  o  rang*  oi  ro- 
sponso  limo  from  1  mllllsocond  to  10  soconds 
lor  most  ranges.  Time  delay  con  be  call 
broted  in  seconds. 


Round  metal  can.  sealed.  Octal  plug  con¬ 
nector  or  other  type  oi  sealed  header  is  op 
tionol.  Rubber  shock  mount  protects  the  |ew- 
eled  movement  irom  (ars  and  vibration.  Rise: 
2  Vs”  dia.  X  2' 4". 


High  Frequency  Heating  .\nd  Tem¬ 
perature  Distribution  In  Surface  Hard¬ 
ening  of  Steel.  By  L.  A.  Dreyfus. 
Acta  Polytechnica,  Vol.  4.  Nr.  6, 
115  pages,  1962,  Sw  Kr.  18:00, 
Stockholm.  An  extensive  engineering 
treatment  of  the  subject,  published  as 
part  of  the  electrical  engineering  ser¬ 
ies  of  the  Royal  Swedish  Academy  of 
Engineering  Sciences. 


Tho  Modol  265  usod  with  coppor  oxido  or 
crystal  diods  roctUlors  works  woU  on  A.C. 
RoctUlors  may  bo  built  la.  likowiao  RT.  thor- 
inocouplos.  Calibratod  in  millivolts  and 

^cts.  By  Paul  M.  Trueger.  CCH  j  bimotal  compoasation  this  relay  gives 
Products  Co.,  214  N.  Michigan  Ave., 

Chicago.  384  pages,  $7.60,  1953.  How  accurate  control  or  salety  alarm  when  used 

to  handle  the  complicated  accounting  with  temperature  thermocouples.  For  further 

problems  in  connection  with  defense 

contracts,  with  samples  of  the  re-  specUlcationt  write  or  call  Brodley  Thomp- 

quired  forms,  how  to  renegotiate  or  ,on,  Aieembly  Products  lnc„  Chagrin  Palto  43. 
terminate  a  contract,  the  facts  of 

allowable  and  unallowable  costs,  etc.  Ohio.  Phone  CH  7-7374 
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Civilization?? 

Dear  Sms: 

Dr,  Wiener’s  essay  in  the  June 
issue  of  Electronics  (“A  Machine 
Wiser  Than  its  Maker,”  New 
Books,  p  368)  carries  the  implica¬ 
tion,  at  least  to  one  so  inclined, 
that  ultimately  nothing  is  impos¬ 
sible. 

Lest  anyone  working  in  the  phys¬ 
ical  sciences  start  getting  too  big 
for  his  breeches,  it  might  be  well 
to  call  attention  to  the  pitiful 
smallness  of  what  science  and  en¬ 
gineering  have  so  far  accomplished 
for  the  good  of  mankind. 

As  Rebecca  West  has  pointed  out, 
modern  technology  has  not  been 
able  to  provide  a  cheap  house,  nor 
cheap  food. 

Improvements  in  transportation 
have  become,  from  the  utilitarian 
point  of  view,  smaller  and  smaller 
each  year,  with  signs  of  retrogres¬ 
sion  appearing  in  automobile  traffic. 
Floors  must  still  be  swept,  clothes 
washed,  dishes  washed,  taxes  paid, 
clogged  drains  opened  and  lawns 
mowed  in  the  usual  way. 

Science  has  made  distinct  inroads 
into  some  areas  of  the  ancient 
problem  of  making  life  physically 
easier,  for  example,  more  efficient 
production  of  certain  goods,  public 
health,  easy  communication ;  and 
it  has  nibbled  at  the  others.  Hut 
in  the  broadest  sense,  the  advances 
have  been  exceedingly  small. 

Humility  is  still  a  virtue. 

Lawrence  Fleming 

Falla  Church,  Vlrrjiitla 


Transistor  Products  germa¬ 
nium  diodes,  the  smallest,  most  rf- 
ficienl  diodes  made,  exhibit  mure 
uniform  characteristics  than  any 
other  diodes  on  the  market.  TP 
(iermanium  Diodes,  with  the 
Ciold  Bond  feature,  offer  incom¬ 
parable  performance  and  de- 
|>cndahility.  The  micruminlatur- 
i£cd  case,  in  diameter,  gives 
new  freedom  of  design  and  sim¬ 
plifies  installation. 


Printed  Circuit*  bar*  already  replaced, 
in  induatry,  many  component  parts. 
The  ioMowlnq  is  a  portiai  list  oi  how 
printed  circuits  are  now  beinq  used. 

•  Coils 

•  Condensers 

•  Resistors 

•  Switches 

•  Wliinq 


•  Amplifier  wiring 

•  Rodio  chassis  wiring 

•  TV  antenna  crossover  networks 

•  Filter  networks 

•  Flush  switches 

•  Bounceless  switches 

•  TV  IF  transformers 

•  Rodio  loop  antennas 

•  Meter  wiring 


I  for  use  as  a  rrcqueiic 
multiplier  in  TV  LH 
tuners. 


'  fur  use  as  a  secuiid  tlctec' 
tor  in  TV  receivers. 


e  Costs  are  drasticolly  reduced 

•  Eliminotes  all  humon  errors 

e  Eliminates  ail  soldering  operations 

•  Circuits  can  be  made  extremely  small 


Dots  Missing 
Dear  Sirs: 

With  regard  to  the  article  by 
Gerald  W.  Lee  entitled,  ‘‘Broadcast 
Transmitter  Remote  Control  Sys¬ 
tem”,  appearing  on  page  138  of  the 
June  1953  issue  of  Electronics,  I 
fear  that  the  diagram  presented 
with  the  text  is  in  need  of  some 
checking. 

In  the  third  paragraph  on  page 
139,  the  author  says  that  ener¬ 
gizes  which  in  turn  pulls  up  A,. 
Since  the  diagram  shows  A,  cannot 
pull  up  until  Kt  has  pulled  up,  nor 


particularly  useful  as  a 
clamper  and  baUnce<l 
modulator  in  color  TV 
circuits. 

Tlie  above  types  are  available  NOW. 

Ready  soon  —  a  new  cartrid){e-typc 

UHF  Mixer  l)io<le. 

Writf  Dfpt.  E8  for  drscriptitv  Itlrrttliire 


OUR  ENGINEERING  BROCHURE 
WILL  GIVE  YOU  THE  COMPLETE 
STORY,  SEND  FOR  IT  TODAY 


A  sketch  or  print  oi  your  product,  sent 
to  us,  will  rscsivo  an  immsdiato  roply 
with  compUts  iniormation  as  to  its 
printed  circuit  appearance  and  price 
quotation*. 

11  desired  our  sales  engineer,  in  your 
area,  will  visit  your  plant  and  give  you 
wbatver  assistance  you  need  in  adapt¬ 
ing  your  product  to  printed  circuits. 


Tkansistor  Products, Inc. 

SNUW  ,i.*l'NION  SHtEETI,  lOtlUN  ». MASSAmiSIITS 

AN  OPCNATINO  unit  Of 

CLCVITC  COAPOAATION 


CENTRONICS  COMPANY 

21-04  122  Street 
College  Point,  L.  I.,  N.  Y. 
Flushing  3-7390 


Wont  mors  intormation?  Use  post  cord  on  last  pog*. 


Wont  more  infermation?  Use  post  cord  on  lost 
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can  Kt  pull  up  until  has  pulled 
up,  it  is  a  little  hard  to  see  how  X, 
can  do  anything  but  drop  out  both 
relays  after  they  have  been  pulled 
in  by  some  other  means. 

I  am  sure  you  will  take  this  com¬ 
ment  in  the  spirit  of  pure  correc¬ 
tion,  the  article  being  very  good  in 
every  respect — even  with  the  error. 

Hilton  Remley 

Des  Plaines,  lllinola 


(Editor's  Note:  The  error  lies  In  the  ac-  I 
cldental  omission  of  a  dot  at  the  junction  i 
between  the  115-volt  a-c  supply  wire  [near 
the  letterintr  Kt]  and  the  wire  between 
Kt  and  the  moving  contact  of  Kt.) 


Dear  Sirs: 

With  reference  to  the  article  "Con¬ 
stant-Current  Power  Amplifiers" 
by  Sterling  and  Sobel  appearing  on 
page  122  of  the  March  1963  issue 
of  Electronics,  the  resistor  values 
in  the  plate  circuits  of  the  first  | 
pair  of  6AK6’s  and  in  series  with 
the  5R4GY  450-volt  supply  were 
omitted  in  Fig.  2.  It  is  also  noted 
that  the  above  GAKO’s  and  the  first  j 
12AX7  have  no  direct  plate  supply 
voltage  except  for  the  IR  drop  in  ' 
the  cathode  resistors  of  the  12B4.  | 
Is  this  correct? 

Prentiss  B.  Alger 

Cranford,  New  Jersey 


(Editor’s  Note:  The  values  for  the 
plate  resistors  in  the  first  6AK6  stage 
are  39,000  ohms  each.  The  12AX7 
stage  plate  supply  is  the  cathode  drop 
of  the  12B4.  Plate  voltage  for  the 
first  6AK6’s  comes  from  the  same 
source,  and  a  dot  at  the  intersection 
of  the  wire  to  the  center  of  the  un¬ 
labeled  plate  resistors  and  the  cathode 
of  the  12B4  will  fix  that  part  of  the 
circuit.  The  resistor  in  series  with 
the  450-volt  supply  is  simply  a  cur- 
rent-limiting  resistor  and  may  be  22 
ohms.  An  error  in  the  explanation  for 
the  feedback  phasing  capacitors  has 
also  been  noticed.  These  values  should 
be  adjusted  for  minimum  ringing  on 
square  waves,  not  maximum  as  shown 
on  the  drawing.) 


Credit 

Dear  Sirs: 

This  is  referring  to  my  paper 
"High-Speed  Number  Generator 
Uses  Magnetic  Memory  Matrices” 
which  appeared  on  page  200  of  the 


ELECTRONIC  CLASS  WORKING  EQUIPMENT 

.  .  .  For  Radio,  Television  Tubes,  Incandescent 
Lamps,  Glass  Lathes  for  Television  Tubes 


TURNTABLiS  P 
We  make  over  100  type* 
of  turotobles;  tilting 
models  and  potitionert. 

More  ruioi  Slam  and  Soaling 
Machinoo  ora  la  uta  la  tho 
EloctTontce  Induolrr  tboa  all 
other  mokea  eomblaed.  Thore 
ia  a  reason;  fksj  ore  simple, 
well-built,  compact,  lost  long, 
have  good  produetloa,  and  ore 
constantly  being  Improved  to 
give  mere  production. 


N0.23-8TG 


Wa  make  Transiormers,  Spot  and  Wire  Butt 
Welders.  Wire  Cutting  Machines  and  500  other 
items,  indlapensoble  in  your  production.  Eisler 
Engineers  are  constantly  developing  New 
Equipment.  li  you  prefer  your  own  designs, 
let  ut  build  them  for  you.  Write  to  Charles 
Eisler  who  has  served  The  Industry  over  33 
yeors. 


Dr,  Charles  Eisler,  Prtsidant 


ElSi.tR  a  HEAD  AUTO 
FRONT  VIEW 


EISLER  ENGINEERING  CO.,  INC. 


751  South  13th  St.,  Ntwork  3,  N.  J. 
Near  Aren  Avenee 


High  Sensitivity  . .  Logarithmic 

AC  VOLTMETERS 


SELF  CONTAINED 
ALL  AC  OPERATED 
UNITS 

NO  PREAMPLinERS 
NEEDED 


These  extremely  sensitive 
and  highly  stable  instru¬ 
ments  serve  simultaneously 
as  voltmstsrs  and  high  goin 
ampUiiors.  Built-In  Ilmitlag 
cirenil  proloets  mirror  seal# 
indicating  motor  against  aU 
overloads  (maximum  Input 
voltage  on  most  sonslllvo 
range) 


MODEL  47 

±2%  ISC  to  30  KC 
50  MICROVOLTS  to  500  VOLTS 


WrH*  f*r 

Complfti  Infermatitfi 


Mod. 

Voltaic 

Rang* 

Fr*qu*ncy 

Reipona* 

Input 

Impodnnco 

Approt. 

P**dback 

Overlap. 

Sc  ala 

Amp. 

Gain 

45 

SC-IMOKC 

2  Magnhma 
la  MMF 

22  DB 

NO 

IASS 

45B 

.eees-sso 

ieC-3SSKC 

5  Ma#ohmt 
la  MMP 

2*  DB 

NO 

IMS 

*7 

.eeesd-see 

ISC-  MKC 

1  Megolim 
li  MMF 

St  DB 

IS  DB 

IMS# 

47B 

.Mses-is 

ISC-  MKC 

M  MoRohm* 
IS  MMF 

27  DB 

NO 

IMPS 

SJ 

•MfiB-see 

tec-  3MKC 

g  Magohma 
la  MMP 

SS  DB 

IS  DB 

siee 

Instrument  Dectronics  Corp. 


90  MAIN  ST. 

PORT  WASHINGTON,  N.  Y. 
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SIGNAL,  NOISE 
AND  RESOLUTION  IN 
NUCLEAR  COUNTER 
AMPLIFIERS 

Just  Published! 


May  195:5  issue  of  EleX'TRONICS.  In 
my  paper  I  omitted  an  acknowledRe- 
ment  which  should  have  appeared. 

The  first  such  number  generator 
was  built  by  Want?  I..aboratories 
fulfilling  a  contract  for  Lal>oratory 
for  Electronics,  Inc.,  under  a  sub¬ 
contract  between  L.?\E.,  Inc.  and 
the  University  of  Michigan,  under 
prime  contract  No.  AF:50(602)-9 
between  the  United  States  of  Amer¬ 
ica  and  the  University  of  Michigan. 
Credit  is  due  to  Mr.  B.  M.  Gordon 
and  Mr.  R.  N.  Nicola  of  Laboratory 
for  Electronics,  Inc.  ui  their  orig¬ 
inal  suggestions  of  using  dot  se¬ 
quential  system  and  the  possible 
ii.se  of  magnetic  cores  in  the  .system. 

A.  Wang 

W'liHli  l.aboratorieH 


A  •Impl*  theoretical  and  practi¬ 
cal  treiitment  of  the  ilcnal  to 
noiae  ratio  of  nuclear  countara 
and  aaaoclatad  ampliflera.  Etn- 
phaalaea  lonixatlon  ehambera, 
coTera  proportional  and  scin¬ 
tillation  counters.  By  A.  B. 
Ollleeple.  Atomic  EneiV7  Re- 
•enrrh  Katabllaliment.  Bncland. 
init  pp.,  •!  Ulna.,  M.M. 


We're  looking  for  quality 
products  in  the  Electronics 
Field  that  we  can  introduce 
to  our  extensive  channels  of 
distribution  in  the  Midwest. 
Complete  servicing  and 
worehousing  facilities  avoil- 
oble.  Modern  display  offices, 
centrally  located  We  are 
now  in  a  position  to  add  one 
or  two  quality  products  to 
our  other  well-established 
lines.  If  your  midwestern 
sales  are  sagging,  ask  for 
details  of  our  comprehensive 
program  for  revitalizing  ac¬ 
cepted  products. 


RADIO 

ANTENNA 

ENGINEERING 


1‘ruvldea  Knldnnce  la  dealsnlni:  both  re- 
relTlilc  and  tmaamltllns  antennas  used  In 

poInt-to-poInt.  cround-to-alr,  and  military 
communications — aa  well  as  In  broadcaat- 
Inc.  Includaa  adranced  desicna  aucpested 
by  very-biKh-rreuuancy  ana  ullra-hlKh- 
fiequency  techniques,  empbaslalnr  their 
icrowlng  Importance.  Largely  deals  with 
rustoro-bullt  antennas  up  to  10  mags. 
Hhows  bow  to  choose  a  site,  how  to  choose 
a  working  frequsn^,  how  to  measure  soil 
conductivity,  etc.  By  Edmnnti  laport. 
Chief  Eng’r.,  RCA  Int,  INv.,  IMUI  pp.,  3fM 
IlhM..  tld.M 


ELECTRONIC  ANALOG 
COMPUTERS 


Dear  Sirs: 

In  the  May  1953  issue  of  Ei-EC- 
TRONICS  fp  20 1  you  published  pic¬ 
tures  of  the  industrial  television 
system  installed  at  the  New'  York 
Savings  Bank.  This  is  a  Telescreen 
Sy.stem  for  banks,  designed  and  in¬ 
stalled  by  our  company. 

Wm.  L.  Norvei.i. 

President 
I'flciicrcrn  <'orporatU»i 
Vrtr  Panann.  Connecticut 

(Editor’s  Note:  Mention  of  Tele¬ 
screen’s  part  in  the  New  York  Sav¬ 
ings  Bank  installation  wa.s  inadvert¬ 
antly  omitted  from  the  article  in 
question.) 


INCORPORATED 

1303  S.  Michigan  Boulevord 
CHICAGO  5,  ILLINOIS 


GIvea  uU  In  the  dcalgn  and  o|>eratlon  of 
elertronlc  rompolera  at  the  d-c  analog 
type  uaed  aa  differential  annlyaera  and 
equation  aolvera.  Showa  procedure  for 
letting  up  problenia  that  leuent  the  chief 
error  of  faulty  aaalgnment  of  scale  lactora. 
GIvea  aamples  of  practical  applications. 
Covers  design  of  computer  clrculta,  auxil¬ 
iary  romponents,  and  complete  Installa- 
tlone  to  meet  aprcinc  needa. 
By  Uranlno  A.  Kum,  StalT 
Kngr.,  Lockheed  Aircraft 


TELEVISION 

ENGINEERING 


.■  Second  iMlilion 

Hp:  m  Covers  the  whole  television 

Hb  ■  process — from  studio  to  re- 

^  .m  celvar — clearly,  and  In  de- 

tall.  Treats  TV  technology, 
operating  principles  of  TV 
systaros,  use  of  equipment.  Provides  prac¬ 
tical  working  diagrams,  complets  with 
\alusa  of  parts,  tuba  typas,  ate.  Explains 
color  TV,  Intercarrier  sound  reception, 
distributed  ampllflcatloti,  and  many  other 
tihaaas.  By  Donald  G.  Fink,  Editor, 
tleetromiri.  tnd  ed..  TXt  pp..  Sit  lllns.. 


More  Trolls 

Dear  Sirs: 

In  addition  to  the  “Tron”  family 
listed  in  Electronics  for  May,  1950 
(p  112),  1  herewith  submit  several 
additional  relatives  in  the  hope  you 
have  not  met  them. 


IMPORTED  AUTOMATIC 

TOROIDAL  COIl'WINDING  MACHiNES 


SEE  THESE  BOOKS  10  DAYS  FREE 


Mcaraw-HIII  look  Co.,SI0  W.42St.,NYC(S*) 

Send  me  book(i)  oheeked  below  for  10  dm'  ex- 
snilnstlon  on  approrsl.  In  10  dsyi  I  will  remit  for 
IxMiktal  I  keep,  plus  few  cents  deUrery,  and  return 
unwanted  bookisl  postpud.  (We  pay  for  delivery 
If  you  remit  with  this  -nupoo  —  same  return 
l«lvtlege. ) 

□  Slllcsple— dloiial,  Neiie,  I*  Nuclear  Cauntors— 

S4.S0 

§Laparl — Radis  Aataaaa  Eaoliietrlat — 110.00 
Karn  A  Kem— Cite.  Analaf  Camoutsrs — S7.00 
Flek— Televltlen  CntlneerlKt— U.n 

(Print) 

Nsi.i.- 


Designed  and  made  in  Germany.  Avail¬ 
able  in  4  sixes  for  a  minimum  I.D.  of 
5/16",  7/16",  11/16"  and  13/16"  offer 
winding.  Rings  are  revolved  automati¬ 
cally  by  an  adjustable  gearing.  The  feed 
is  adjustable  during  operation.  Coils  can 
be  wound  continuously  around  360°  or 
in  sectors 


Cheepatron  —  Replacement  for 
phantastron. 

Cyma  t  ran — F' req  uency  m  u  It  i  pi  ier. 
Maxitron — General  Electric  X- 
ray  generator. 

Phaxitron — Television  antenna. 
Polarfrov — National  Union  tube. 
Solarfron  —  Regulated  power 

supply.  (Confin  ued  on  p.  )94) 


Exclusive  Distributor. 


Tkii  strsr  appllst  to  U.  8.  only 


Won!  mere  intormotion’  Us*  post  cord  on  last  pog*. 
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McGRAW-HILL 
TECHNICAL  WRITING 
SERVICE 

TWS  offers  you  a  single 
INTEGRATED  publishing 
service  prepared  lo  under¬ 
take  a  project  from  research 
and  planning  through  fin¬ 
ished  manuscript  and  art, 
typesetting,  mechanical 
preparation,  printing  and 
binding.  Whatever  the  situ¬ 
ation,  whatever  the  type  of 
literoture  you  need,  our  edi¬ 
torial  and  art  consultants  can 
help  you,  bringing  to  your 
most  specialized  job  the 
craft  and  skill  of  publishing 
experts. 

WRITING  EDITING 
ILLUSTRATING 
PRINTING 

TO  YOUR  OWN  OR 
GOVERNMENT  SPECIFICATIONS 

Whether  you  need  an  in¬ 
struction  book  or  service 
manual,  to  accompany  your 
equipment,  written  to  gov¬ 
ernment'  specifications  .  .  . 

...  or  product  catalogues 
or  training  booklets  ...  or 
annual  reports  ...  or  com¬ 
pany  histories  .  .  .  our  writ¬ 
ing  staff  can  do  the  job  for 
you,  our  artists  can  create 
and  execute  the  illustra¬ 
tions.  And  McGraw-Hill 
printing,  binding,  and  paper 
resources  are  among  the 
best  in  the  country. 

SAVE  MONEY  AND  TIME 

LET  OUR  STAFF  BE 
YOUR  STAFF  FOR 
TECHNiCALond  BUSINESS 
PUBLICATIONS 

ASK 

^  OUR  REPRESENTATIVE 
TO  CALL  ^ 


I  Technical  Writing  Service  I 

I  McGraw-Hill  Kook  Co.,  Inc.  I 

I  330  W.  42nd  St.,  N.  Y.  36,  N.  Y.  I 
I  LOngacre  4-3000  I 

I _ I 
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BOESCH- 


BOESCH- 


MANUFACTURING  CO..  INC. 
DANBURY,  CONN. 


POWER  SUPPLIES 

WITH 

REGULATION 

AND 

STABILITY 


MEASUtED  IN 

PPM 

PARTS  PER  MILLION 

SERIES  400 

ESPECIALLY  FOR  NUCLEAR  WORK 

•  l»9ulotl»w  too  PPM  fw  line  volloyct 
105V  lo  130V. 

o  lead  Reoulolien — 75  PPM  from  no  loed 
lo  full  lo^. 

o  Slobilily— 100  PPM  fof  3  hn./SOO  PPM 
per  day. 

O  tipple— honor  Ihotr  .01% — InoglipibI* 
noito  end  bowKa.l 

o  Tromionl — Iroe  for  all  lino  dlilurbatKot. 

o  Par  moro  tiablo  Ulan 
bonorlot. 

*  Mbilmum  wonn-up  lime. 


SPECiPICATIONS 

Model  4001  1000  lo  5000  V.,  0-1  MA. 

Modal  400C.  500  lo  1500  0-1  MA. 

Medal  4000.  1000  lo  5000  0-1  MA. 

PooHlue  tMo  Bfoundod 
Modal  4001.  500  lo  1500  0-1  MA. 

PotHIvo  tide  •rounded 

Models  lo  your  spocIRc  vollogo  ro- 
quiremenfs  ovoiloblo  on  erslor. 


Per  wider  voltage  rang*  and  for  higher  aul- 
gel  (urront,  for  ovan  groolor  slobillty  and 
for  rogulolian  lo  30  PPM,  wo  offer  Nw  300 
Soriot  Procition  Dirocl  Curraol  Powor  Supplies 
— .Colalag  liloraluro  ovoiloblo  an  roquasi  to 
Dopl.  NP-n. 


JOHN  FLUKE  ENGINEERING  COMPANY 


1111  W.  NICKIRSON  STREiT 
SIAnii  9t,  WASHINOTON 


Want  mart  information?  Use  post  cord  on  lost  pog«. 


BURLINGAME  AUOC  .  Nsw  Vnrh.  Boston.  Wash.. 
0  C.;  HUGH  MARBLANO.  Chieano;  GERALD  B. 
MILLER  CO.,  Hsilywood.  San  Francitse.  Alhonnsr. 
nut.  Ssnttls:  M.  P  ODELL.  CIsvtIand.  Diytsn; 
EARL  LIPSCOMB  AtSOC..  Dalint.  Houiton;  H. 
M.  RICHARDSON  A  ro  MinnrnnMIt.  Minn. 


I 


Need  to  be  sure 

of  CONTINUOUS, 
ADEQUATi-VOlTAGE 
POWER? 

USE  THIS  ASCA 
COMBINATION 


AulomoNc  Trantf*r.  Switch 
with  CIOM  Diff*r«ntial  Relay 


Whon  installing  your 
emergency  power  supply 

S*  ture  of  centinueu*  power  by 
imtaliing  an  ASCO  Autemotic 
Transfer  Switch  to  transfer  the 
iood  to  emorgency  should 
.  normal  power  fail. 

'’^Vse  sure  of  adequate-voltage 
power  by  equipping  your  ASCO 
Automatic  Transfer  Switch  with 
ASCO  Close  Differential  Relays, 
to  provide  for  transfer  and  re¬ 
transfer  of  the  load  on  a  small 
voHago  difforential. 

rOINT''^T^he  best  electronic  equipment 
it  uteleit  without  power;  you  need  an 
emergency  supply  to  prevent  costly  shut¬ 
downs.  But  even  with  this  emergency 
source,  unless  automotic  load  transfer  it 
provided,  your  equipment  will  be  inoper¬ 
ative  until  the  emergency  power  twitch  it 
located  and  manually  thrown.  During  this 
"waiting  period"  your  equipment  it  useless 
and  time  and  money  are  wasted. 

ASCO  con  eliminate  this  delay  by  supply¬ 
ing  an  Automatic  Transfer  Switch  that  will 
transfer  in  two  to  five  cycles  on  small  units 
and  five  to  nine  cycles  on  largel 

Once  the  normal  source  it  again  in  proper 
operating  condition,  the  ASCO  Transfer 
Switch  will  automatically  restore  the  load 
to  the  normal  source. 

POINT'S^  Where  adequate-voltage 
power  irtm^rtant,  ASCO  Transfer  Switch 
equipped  with  ASCO  Close  Differential 
Relays  can  provide  transfer  on  a  5  */•  dif¬ 
ferential  in  power  supply  voltage  (lets,  if 
required). 

Close  differential  relays  are  alto  ovoil- 
able  at  unit  devices  for  any  application. 


Our  ideas  on  the  outo- 
inefic  frantftr  of  loads  ore 
diseussad  In  a  special  free 
pompAlef.  May  we  tend 
you  o  copy? 


Aulomalic  Switch  Co. 


IIS-L  LAKESIDE  AVENUE  ORANGE.  NEW  JERSEY 
Wont  mere  lefermotioef  Use  pest  cord  e«  lost  pope. 
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(continued) 


BACKTALK 


Trajeetron — University  of  Michi- 
fcan  instrument. 

John  H.  Hewitt 

yetoton  Bighlands 
Ma»»achuitetts 


Batetl  Breath 

Dear  Sirs: 

In  “Crosstalk”,  (col.  1,  p  129,  May 
1953  Electronics)  you  make  a 
most  interesting  and  truthful  state¬ 
ment,  namely,  "The  public  is  not 
now  waiting  with  baited  breath  for 
color”. 

Now,  in  view  of  the  known  facts, 

I  don’t  want  to  argue  with  you 
about  the  actions  of  the  public. 
However,  the  statement  leaves  me 
quite  puzzled.  Just  how  do  you  bait 
breath  anyhow?  With  Scotch  and 
soda,  or  what? 

Seems  like  you  didn’t  use  the 
word  you  intended.  Bated  fits 
much  better,  and  is  defined  as  “to 
lessen  by  retrenching,  deducting,  or 
reducing — to  abate — etc — as  to  bate 
one’s  breath”.  (Webster’s  New  In¬ 
ternational  Dictionary,  Second  Edi- 
i  tioB,  Springfield,  1952,  Vol.  1,  p 
230).  Certainly  this  fits  the  con¬ 
text  better  than  baited,  which 
means  carrying  or  having  attached 
to  it  “anything,  especially  good, 
i  used  in  catching  fish”  (Webster,  op. 

;  cit.,  p  205). 

Ronald  L.  Ives 

WilUuniKvillr,  New  York 


IMPOR' 

ENGINEI 

FREED 


All  too  often,  farsighted  engineer¬ 
ing  ideas  and  aims  are  held  in 
check  by  everyday  job  require¬ 
ments.  Engineers  made  of  the 
right  "stuff"  hold  a  secret  yearn¬ 
ing  to  break  the  shackles  of  today 
—  to  think  in  terms  of  the  possi¬ 
bilities  of  tomorrow. 

Syivania  thinks  that  way,  too  — 
has  thought  so  for  years.  As  a 
result,  Syivania  encourages  its 
engineers  to  pioneer,  develop,  fol¬ 
low  through  on  their  ideas,  write 
and  speak  on  their  chosen  subject 
to  gain  professional  recognition. 

If  you  are  looking  for  a  stimulat¬ 
ing  challenge  that  will  last  a  life¬ 
time  —  investigate  the  splendid 
career  opportunities  with  fast¬ 
growing  Syivania. 

Sand  your  rurumu  to: 

JOHN  C.  WELD 
Suporvitor  of  Employmont 
254  Rono  Slroot,  Buffalo  7.  Now  York 

DONALD  BRADLEY 
Portonnol  Suporvitor 
70  Foriyth  Stroot 
Botton,  Most. 


In  the  "Crosstalk”  department  of 
Electronics  (May  1953)  the  fol¬ 
lowing  sentence  caught  my  eye : 

“The  public  is  not  now  waiting 
with  baited  breath  for  color”. 

Noah  Webster  and  I  hope  you 
have  a  profitable  session  with  your 
proof-readers,  and  we  await  (with 
bated  breath)  the  “Crosstalk”  sec¬ 
tion  of  the  June  issue. 

A.  T.  Williamson 

Cnnadian  Industries  Ltd. 

Mc.Vasterville,  Quebec 


Re  “Crosstalk”,  ELECTRONICS,  May 
1953,  line  6.  “The  public  is  not  now 
waiting  Avith  baited  breath  for 
color”. 

W'hat  kind  of  bait?  Money? 
Worms  ? 

With  bated  breath  I  await  your 
reply. 

John  H.  Miller 

.Veu-nrit,  New  Jersey 


^,'»SYLYANIA 

ELECTRIC  PRODUCTS  INC 

RADIO  AND  TELEVISION  DIVISION 
154  RANO  STREET 
BUFFALO  7,  NEW  YORK 


Wont  more  information?  Use  post  cord  on  lost  pope. 
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All  business 


IS  specialized 


. . .  and  nothing 


specializes 


on  your  business 


like  your  business  paper 


You  can  sell  suntan  lotion  on  Broadway  or  Beacon 
Street,  but  this  seagoing  salesman  can  sell  a  whale  of  a 
lot  more  . .  .  because  he  specializes. 

Your  business  is  specialized,  too.  That’s  why  it  pays 
to  keep  up  with  your  business  paper.  It  specializes  on 
business  problems  you  meet  every  day.  It  helps  you  do 
a  whale  of  a  lot  better  job  by  keeping  you  posted  on  your 
whole  field.  You  can  move  ahead  when  you  know  what's 
ahead;  you  can  make  quicker,  surer  decisions  when  you 
have  a  clear  perspective  on  what’s  happening;  and  you 
get  all  this  from  your  business  paper. 

Every  page  counts.  The  editors  gather  facts,  weigh  and 
interpret  them.  The  advertisers  line  up  new  products. 


A  copy  of  this  quick-reading,  8-page  booklet  is 
yours  for  the  asking,  it  contains  many  facts  on  the 
benefits  derived  from  your  business  paper  and 
tips  on  how  to  read  more  profitably.  Write  for  the 
"WHY  and  HOW  booklet."  Room  2710. 

McGRAW-HILL  PUBLISHING  COMPANY 

330  WmI  42nd  $1.,  N«w  Ycrk  36,  N.  Y. 


One  of  a  series  of  advertisements  prepared  by  THE  ASSOCIATED  BUSINESS  PUBLICATIONS 


materials  and  equipment .  . .  tell  you  what  they  do  and 
where  to  buy  them.  To  know  what’s  new  that’s  important 
to  you,  read  every  issue— thoroughly!  It  will  keep  you 
one  of  the  best  informed  people  in  your  field. 


This  business  paper  in  your  hand  has  a  plus  for  you,  because  it's 
a  member  of  the  Associated  Business  Publications.  It's  a  paid 
circulation  paper  that  must  earn  its  readership  by  its  quality  . . . 
And  it’s  one  of  a  leadership  group  of  business  papers  that  work 
together  to  add  new  values,  new  usefulness,  new  ways  to  make  the 
time  you  give  to  your  business  paper  still  more  profitable  tinte. 
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Professional  Services 


ANN  IS  ELECTRIC  RESEARCH 
LABORATORY,  INC. 

CO.N8ULTlN<;  —  KKHKAltCll  —  UKVrax)PMENT 
AM)  DEKUi.V  OK  IIADIO  AND  K.LEimiONK 
K.gril'MKNT 
SPECIALIST 

.llllltkrr  Badln  IMrartlim  Flndmii 

niMot  uut  IMmOond  Antrnntk 

>1  I4im  8.  Nrll  Hi 

CIUMBAltn,  III  TVl.  »-lTfn 


PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 
Arwljnas  and  Kvaluatlon 
of  Radio  Systetna 

III  -. anil,  DrTplopnunt  and  Production 
of  Spcolal  Electronic  EQUlpnunt 

21u  Ihidilauii  Air.  Nredliam  M,  ila«i>. 


HIGHLAND  ENGINEERING  CO. 

William  R.  Spittal  &  Staff 

DESION,  liKVl’XOPMEVr  AM)  M ANUK'CTCIIK 
OK  TlUNHKOIrMEHS.  CUOKE8.  ETC. 

KOK  THE 

EIECTIUJMO.  INDLHTKIAL  it  AUJED  KIKI.Ds 
Main  St  l.'rban.  Wealhiiry,  UI..  N.T. 
WE-T-W83 


ALBERT  PREISMAN 

Consulting  Engineer 

TelrTUian,  l*ul»e  Tcchatqu^ 

i*hm4nf  Nctnorka. 

InduAriAi  .Appllftnc<‘i« 

AfUlUted  with 

M A.N  AGEMKNT  T  H  A 1 N 1  Sii  A  KSOCI ATO8 
IH-Mth  8(..  N.  W.  Waiailofftoo  10.  D.  C 


CROSBY  LABORATORIES,  INC 

Murray  G.  Crosby  &  Staff 

Radio  •  Electrnnii 

KcDrarcIi  Uarelnpincot  A  Klaiiufactunna 
Comaiunlcatlona.  KM  A  T3’ 

KnbMna  Unr.  IIIckiiTlUe,  N.  Y 
IDrkinil.  3-$l»l 


HOGAN  LABORATORIES,  INC. 

Jokn  V.  L.  Hogan.  t*rei> 

Appli*d  Ue$tarek,  Bnpinptiino 

£ttt.  192!'.  Electronic^,  optic**,  MechaniMiD*.  Kac- 
iilmilr  t'ommunlcation.  Digital  ComputcrH  lOlrclo. 
Ktectro*!*ctuitiTc  recording  mcdU.  Instntnientation 
155  Pcttj*  Hireet.  N>w  York  14  CHclaca  J-795' 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineers 

ItcHiait'li,  IlmloiHiimt  and  Manufacturr 
of  Blertronlc  and  Htruboacoplc  Equlpmaat 
llpacUUau  in  High  Hpecd  Phoiocrapbr 
IM  Brookline  Aranu*'  Boeton  IR.  Mate. 


THE  KUUIAN  CORPORATION 

Consultants  •  Eptghreers  •  Constructors 
Kiwti'mic  C’oDirol 
eiperlalUu 

•  IndiKfial  •  ('hemical 
iSOu  N  Uroatl  8t..  Phlla.  21.  ]*a 


JOSEPH  RACKER  COMPANY 

Radar  Consultants  &  Editors 


Ti-cliiiM-al  .Manual.' 
itt'srarch  and  iH'velopiitcnt 


14U  .Nai^iia  Street. 


ROTRON  RESEARCH  CORPORATION 

Research  and  Development 

Fluid  Dynamloa  and  Heat  Tnxuttt. 
Eirluairtlj  Elertroole  Appllcatlooa 


Eldico  of  New  York,  Inc. 

I*itiaeer«  of  Tcleriaton  Jiiu^rferenoe  Elimination  from 
TranamitterH.  Indtudimi  Henter^.  THathermT  and 
rw. 

Donald  J  H.  Mciteii  it  {•^giiiecrtng  Htaff 
44-31  Dnucia-toii  I*kwy  liougtaMon.  N.  Y. 

liaysldr  f* 


MAGNETIC  INDUSTRIES,  INC 


j  Development  6  Manufacture 

I  Magtn  tlt’  Antullfler-^  and 

j  SiKrlal  Krlavik 

2(140  Uuld>  HouaIoq  0.  TejLA' 


Cooling  i'robletna.  Heat  Fazehangert,  Fana. 
Turbfnaa  and  Pump  Dealgna. 

Woodatoek.  N.  Y  Pliona  3468 


MEASUREMENTS  CORPORATION 


ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

Udnwrlnf  •  Uealcn  -  Uereluraueai  -  IToduutlnn 
Idooeera  in  Ftequeiicy  Shift  Telegraph 

Uardeo  City  •  Long  laLand  •  Nen  York 


SKINNER,  HARLAN  AND  IRELAND.  INC. 

Consulting  Engineers 

SpeeialliinE  In  Macnetle  Materials  and 
Their  Application 

1112  K.  23rd  St  Indianapolis  T.  Indiana 


Research  &  Manufacturing  Engineers 

Harry  \V.  Houck  Jerrr  H  Mintrr 

John  M.  lan  Heureii 

aSpgglaUiu  in  the  Design  and 
Ilfnelopmem  of  Klectronio  Toot  Inatnimenia 

Itoonton,  Neor  Jeroer 


THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 
Syatanu  Engineering 
Uoneral  OfRceo  and  Laboratory 
121  SpefM-er  Idace.  Manjironoek.  N.  Y. 


HARRIS  GALLAY 

Consultant 

Klaouoolc  Projeet  Ooeelopnient  for  Induatrr 
Da).  Week  and  Duration  of  Proloot  Serricea 
Our  Laibiiratory  PaclUUea  Optional 
Plnuouth  (-4137  Ml  Perry  St..  RaUeelUe  8.  .V.  i 


Eugene  Mitfelmann,  E.E.  Ph.D. 

Consulting  E.ngineer  6  Physicist 

High  Freqttency  Heating— Induittrial  Electronlra 
-Vpplied  Phyaica  and  Matti4'tiiatlc> 

>49  W  Wa!*hineton  Blvd.  ('litf'a.i«<  1) 

State  2<802: 


NEW  ROCHELLE  TOOL  CORP 

KDIl  fKKTIKICATlOX  OK  IM>nTIO.\ 
.V.M)  DIKLWTKH’  IIEATINO  Kgl  ll'ilKNT 
IN  .MC<il(l»\N«'K  WITH  K  t'l'  lin.lNOS 


GENERAL  LABORATORY  ASSOCIATES. 
INC. 

Specialists  in  Glass  to  Metal  Sealing 

Manufacturlnf  and  development  raeUlUea  now 
arallabie  oofering  opecial  racuuni  and  ga«  tuiw 
DoeelopnMBi  and  Fahii<*aUon  Wo  Inrlte  four 
Inquiries 

Norwicb.  N.  Y.  Toieptione  Noraich  4*.t2ii4 


WHEELER  LABORATORIES,  INC 

Radio  and  ICIrotrooles 
ConaulUnt — BoMaroh —  DeveloMTWt 
K-K  ClroulU — UneH  -  Antennae 

Microwave  Componenta-  Teat  Kotilpment 
Harold  A.  Wheeler  and  lindneerlnc  Staff 

Hrest  Neck.  N.  V.  Ureai  Neck  t-Tgiu 


WIHTOL  LABORATORIES 


GORDON  ASSOCIATES,  INC. 

OeHrnmMl  CeetrMf  LiaUn  end  CmuuUiist 
SpeciaUsIna  In  Slmal  t'orpa  Klectronlc  Itequlre- 
menta.  Technical  Manuaia.  Tabular  Uat  of  Part'. 

DrawUiaa 

L.  OordoB.  Pre..  1'.  Trettuo.  Ch.  Knfft. 

137  Broad  Street  T'lcBhoor 

Red  Hank.  New  Jerse.v  Red  Hank  6-1T4. 


NIAGARA  ELECTRON  LABORATORIES 

f  ONSl  LTATION  -  DESIGN  -  CONSTIIUCTION 
MFC  THE  TllEIlMOCAP  RELAY 
SiMW'iaUfing  \n  eolutlon  of  problemt  of  olertronlr 
Nnd  elortrti- physical  lnf>tmnientatlon  for  the  re* 
(••arrh  of  analytical  lalmmtory  industrial  plant 
problcm-i  alao  Invited. 

Aodovor.  Ne%v  York  Cable  Addree;*:  Xl.VTItOXL.\B 


Consulting  -  Research  -  Development 

Kleetron  tuliea — Vacuuju  and  gas  tube 
manufacturing  techniquea-tilaaa 
teebnlauea- Special  purpose  tube. 

1333  tirey.  Kvanatnn,  HI.  Un.  4-731)4 


MAURICE  I.  PARISIER  &  CO. 

Commun*CMsons  Expert 

International  Kiigineerlng  Conjiuiiuig 
UADiO  nilG.MH  X.ktIM;  ii  <'OMMtNU'ATH»N 
Planning  A  Installation  Hupenrlslon 
ComtuunlcatiOD  Equlpnieni  for  Armed  Forceo 
1475  Urua4Hiay  New  York  36.  N  Y.  LDngarre  4  'liH 
Ofn^:  Paria-Beunoa  Alrea — 8ao  Paolo  Bomtiar 


YARDNEY  LABORATORIES,  INC 

Research  •  Design  -  Development 

Electro'C'hemica)  Generator*  of  Energy 
lOri  Ghaiubera  Street  XV"rth  2*3534.  35  S» 

New  York  7.  -N.  Y. 


HANSON-GORRILL  BRIAN  INC. 

Products  6  Mfg. 

Development 

>3J8CTHICAI.  - 

kXEtTnONlO 

HYDnAVLIf  -  .MECH  V.VICAl. 

One  Continental  HIU 

Gh*n  Clote,  N.  Y 

Glen  Co\T 

4-7300 
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•  12  IftOAOWAV 


•  ^FOR  THE  FIELD  OF  ELE 

MkmwL. 


ELEGTRONIGS 


A  PRIVATE  TECHNICAL 
PLATING  SERVICE 

PALLADIO** 

alfcilnfl  rhodium  .  .  iii 

Mosli,  intcrmediott  oiui  heavy  tl*clro4tpesiti 
Infermatlen  rtgarding  tloctroplotad  ihklinatus 
upon  reqiMit. 

DANIEL  D  ZIELIK 

Brown's  Lorio  Eiiirliotd,  Connccticwt 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  *  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  A  REPAIR  UNITS 
INCANDESCENT,  FLUORESCENT  MFC  EQUIPMENT 
NEON  SIGN  MAKERS  EQUIPMENT.  GLASS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  Et*. 

Wil  Glass  SLICING  A  CUTTING  MACHINES  far  Lab  Usa 
TRANSFORMERS,  SPECIAL  A  STANDARD  TYPES 
EISLER  ENGINEERING  CO.,  INC. 

Til  Sa.  13th  St.  Nawarh  3.  N.  1. 


Shorted  Turn  Indicator 

SonsiHva.fuppoA, non-shocking 
/li'ljW'  for  unmounlod  coils;  $ISO.  f.o.h. 
||  f  HUNTINGTON  BEACH,  CALIF. 

iCARTRON 


WALKIE  RECOROALL 


MILES  REPRODUCER  CO.  INC 


SUBCONTRACTING 

MILITARY  AND  COMMERCIAL 
Dooiga,  doTolopmoat  oad  maaoiocturo  oi 
SorromoeliciaioBia.  Caatrols,  Teroidp,  Sot- 
uroblo  Roocton,  Moqaotie  Aiaplifiois. 
FIDELITY  INSTRUMENT  CORPORATION 
1320  W  MARKET  STREET 
TEL.  7S7S  YORK.  PENNA. 


MB 

SODERING 
BRAZING  &  WEIDING 

I  I  tUIN  CO  INC  Cliiiiir  ll.lll 


6751  Bryn  Mowr  Avo. 


COILS 

RF-IF  Sub-assemblies 
Production  A  Speciol  Test  Equipment 
AN/APR-I,  AN/APR-4  Receivers 

JERRELL  ELECTRONIC,  INC. 

1*70  Neva  Or.  Dayton  4,  Ohio 

ORogon  13SI 


CONTACTS 

SECTION 

to 

•  PROMOTE  NEW  USES 

•  PROMOTE  NEW  USERS 

•  GET  NEW  SALES  OUTLETS 

•  REACH  AU  BUYING  INFLUENCES 

•  EFFECTIVELY  •*  ECONOMICALLY 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 
recehrert — tost  equipment 
transmitters— controls 
sub-assemblies 

TELETRONICS  LABORATORY,  INC. 

Waetfeary,  L.  I.,  N.  Y.  Wattfcary  7*1 02B 


PARTS  DISTRIBUTORS,  LTD. 


320  TENTH  ST.,  N.W.  .  WASHINGTON,  D.C. 


WIPE  RANOI  DECflDt 

Cspoclally  doticnod  for  utt  In  devglopmoRt  and  produettop 
Ipborstorig*  wbert  ttandardlzpd  RTMA  rpbittor  vplitat  srp  ta  Ra 
dstprminpd  aatliy  and  auklily 


HIGH 

VOLTAGE 

POWER 

SUPPLIES 


\\allablr  u>  raopas  rmn  I.SPn  to 
^.iHHi  rolta  I).C..  with  or  oitboul  bullt- 
U)  matara.  IliuulaiMt  or  unreeiila'i'd 
typra  avallablr  DcUrery  food  nn  a  t 
stiuidard  nuMteli. 


PRECISE  measurements  CO 

94.  MM.MWAY  HKOOKLTN  S  > 

Phonf  f '*  ,.M  .  . 


Rochester  EI•<troni<s  Co.,  Inc. 

SEPT  »4  Bai  227  PENPIELB,  NSW  TOBS 


Hav«  you  probUmt  !n  • 

Metal  to  Glass  Seals? 

NAME  IT. .  .WE'LL  MAKE  IT! 

TERMINALS 

HEADERS 

END  SEALS  ■  •  •  SPECIAL  ITEMS 

QUALITY  PRODUCTS  CO. 

M7  Charicp  9i.,  PrtrrldeMca,  R.,1. 
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CLASSIFIED 
EMPLOYMENT  ..  BUSINESS 


SEAnCHLIGHT  SECTION  Anv^rsmo 

OPPORTUNITIES  .  EQUIPMENT— USED  or  RESALE 


UNDISPLAYED  KATE 

$1  JO  •  lint,  miniiiiinii  S  Hum.  T«  figure  ad¬ 
vance  payment  count  5  ovetogo  werdi  #•  a  line. 
POSITION  WANTED  «  INDIVIDUAL  SEU- 
IN6  OPPORTUNITY  WANTED  onditplayed 
odvertMng  rate  It  ene-bolf  ef  above  rote, 
payable  in  advance. 

iOX  NUMRERS  count  1  line  additional. 

Send  NEW  ADVERTISEMENTS  to  N.  Y.  ONice,  SIO  W.  42 
light  Section,  which  listy  the  nomes  ef  the  manufacturers 


INFORMATION 

DISCOUNT  10%  if  full  payment  is  mode 
in  advance  for  four  consecutive  Insertions  of 
undisplaysd  ads  (net  including  proposals). 
E(}UIPMENT  WANTED  OR  FOR  SALE  Advertise¬ 
ments  acceptable  only  in  Displayed  Style. 


DISPLAYED— RATE  PER  INCH 
The  advertising  rote  is  $16.10  per  inch  for 
all  advertising  appearing  on  other  than  a  con¬ 
tract  basis.  Contract  ratM  quoted  on  reqoest. 

AN  ADVERTISING  INCH  is  measured  %  inch 
vertically  on  one  column,  3  colunms — 30  InchM 
—to  a  poge.  ELECT. 


St.,  N.  Y.  36,  for  the  August  Issue  closing  July  2.  The  publisher  cannot  accept  advertising  In  the  Seorch- 
of  resistors,  capacitors,  rrtostats,  and  potentiometers  or  other  names  designed  to  describe  such  products. 


RKPIjIKB  (Box  No. I:  Adirets  tn  offlrf  nearest  you 
NKW  YOKK;  t$0  W  ttnd  Ht.  ltd) 

CniCAOO:  Sid  S.  MlfSiann  Avf.  (It) 

BAN  rHASCIBCO:  dt  Post  Bt.  (i) 


POSITION  VACANT _ 

PBCXfRESHIVE  EASTERN  mnnufaclurlng  eti- 
alneero  neeklne  Project  Knclneer,  Electronic*, 
B8EE  or  eciuivalent,  minimum  7  yearn  experi¬ 
ence  HF,  VHF  antennas.  Background  In  mlcro- 
wnvee  and  general  circuitry  very  desirable. 
Many  valuable  benefits  plus  very  liberal  com¬ 
pensation  to  right  man.  Future  unlimited. 
Please  send  complete  Information  to  P-S4tf, 
Electronica 

_  POSITIONS  WANTID  _ 

Et^ECTRONIC  ENCSINEER,  maintenance, 
teaching,  and  technical  writing  experience. 
Former  Naval  Ofllcer,  age  ST.  Desire  adminis¬ 
trative  position  on  Long  Island.  PW-837t,  Elec- 

tronlca  _  _ _ _ 

equality  ' CONTROL  Engineer  KlVctrical- 
Mechanlcal  experienced  precision  work,  sta- 
tlstica  PW-S47S,  Electronics. 

DUTCH  COMMUNICATIONS  Engineer,  gradu¬ 
ate  ISSt  mechanical,  aeronautical  and  radio 
engineering,  single,  desires  responsible  work 
overseas.  Highly  experienced  In  large  com- 
inunlc.  systems  and  broadcast  in  Europe,  Mid¬ 
dle  East  and  South  East  Asia,  thorough 
knowledge  of  five  languages,  adaptable  to  any 
sKuatlon,  no  objections  against  much  travel¬ 
ling.  PW-I44T,  Electronics. 


MANUFACTURERS’ 

REPRESENTATIVE 

well-established  in  Chicago  area 
and  midwest,  wants  additional 
lines  such  as  resistors,  tubes,  hard¬ 
ware  and  related  items. 

RA  8482,  Electronics 
330  W.  42nd  St., 

New  York  36,  N.  Y. 


ELECTRONIC  EIVGINEERS 

SENIORS:  To  act  as  a  group  loadort  on  design,  dowslopment  and 

production  oi  radio,  rador,  telovision  transmittors,  re- 
celrers  and  tost  otiuipmani. 

SPECIALISTS:  (2)  MlcrowoTO  circuitry  and  UHF  plumbing,  proiarably 
with  mlcrowova  tost  oguipmont  design  oxparionco. 

Must  bora  minimum  Hto  years  practical  axpariancs.  Including  knowlodgo  oi  Got- 
•rnmont  spociilcotlons.  alrborno,  ground  and/or  noral  ogulpmonts.  ExcoUont 
opportunity  for  adwancomonl.  Writ#,  girlng  oullino  of  education,  exporionca.  back¬ 
ground  and  eolary  expoctod.  to 

Eneineering  Personnel  Department 

FREED  ELBCTRONICS  AND  CONTROLS  CORPORATION 
200  Hudson  Street,  New  York  13.  N.Y. 


Manulaciutors  of 


Radio  and  Telavision 
Rtcelvers 


Industrial  Controls 


wee/fAOiJema/i/i/ 


tiactronic  Equipment 

Nucloenics 
Instru  manta 


ELECTRONIC  INSTRUMENT  DEVELOPMENT 

Desi<7n-development  engineers,  having  excellent  technical  ability, 
are  needed  for  developing  precision  electronic  laboratory  equip¬ 
ment  Interesting  and  challenging  work.  This  opportunity  will  be 
particularly  attractive  to  those  who  wish  to  loin  a  progresirive 
company  oi  moderate  size  located  in  eastern  Massachusetts, 
very  near  M.LT.  and  Harvard.  The  work  is  primarily  ior  the 
civilian  market. 

SPENCER-KENNEDY  LABORATORIES,  INC. 

186  Massachusetts  Avenue  Cambridge  39,  Massachusetts 


EXPERIENCED  SALES-TECHNICAL 
REPRESENTATIVE 

Intaroatod  In  Additional  Una  et  Elactro- 
Mochone-Plaaticu  Componanta  To  Oiior  Es- 
tobllohad  Customaru  In  N.  N.  Y.,  Arou. 
Complola  Ofilco  FaciUliou.  Eut.,  1S4S. 

JAMES  L.  FITZSIMMONS 
34  Laakawaaaa  Plua  BiMmfMd,  N.  J. 


Wljcti 

Ansn’ering 

BOX  NUMBERS... 

to  expedite  the  hondling  of  your 
correspondence  and  avoid  confu¬ 
sion,  please  do  not  address  a 
tingle  reply  to  more  than  one  in¬ 
dividual  box  number.  Be  sure  to 
address  separate  replies  for  each 
advertisement. 


What  is  Your  Problem? 

Do  you  need  competent  men  for  your  staff?  Men  to  fill  executive 
sales  or  technical  positions? 

Or  are  you  one  of  the  readers  of  ELECTRONICS  seeking  em¬ 
ployment  in  any  of  these  capacities? 

Or  ore  you  looking  for — or  offering — a  business  opportunity  of 
special  interest  to  men  in  the  industry  served  by  this  publication? 

Or  are  you  seeking  buyers  for  surplus  used  egiiipment  from 
your  plant — or  to  buy  such  equipment*  from  other  plants? 

The  solution  of  any  of  these  problems  con  logically  be  foimd 
first  among  other  readers  of — ELECTRONICS.  You  can  get  their 
attention— at  small  cost — through  an  advertisement  here. 
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SEARCHLIGHT  SECTION 


PROFESSIONAL 

RECOGNITION 


GOOD 

SALARY 


UNEXCELLED 

FACILITIES 


SUBURBAN 

LIVING 


A  Career  at  RCA  offers  all  Four ! 


RCA  offera  opportunities  now — real 
career  opportunities — for  qualified 
Electronic,  Computer,  Electrical, 
Mechanical  and  Communications 
Engineers  . . .  Physicists  . . .  Metal¬ 
lurgists  .  .  .  Physical  Chemists  .  .  . 
Ceramists  . . .  Gijvss  Technologists. 

Positions  are  open  in  research,  develop¬ 
ment,  design  and  application.  Long 
range  work  in  many  fields  is  being  car¬ 
ried  on  both  for  commercial  develop¬ 
ments  and  military  projects  for  war 
and  peace. 

At  RCA  you’ll  work  in  an  exciting  pro¬ 
fessional  atmosphere,  with  technical 
and  laboratory  facilities  unsurpassed 
anywhere  in  the  radio-electronic  indus¬ 
try.  You  are  in  close  and  constant 


association  with  leading  scientists  and 
engineers.  Individual  accomplishment 
is  not  only  recognized,  it  is  sought  out. 
Delightful  suburban  living  is  easily 
available  for  your  family.  And  there’s 
ample  opportunity  for  income  and 
position  advancement. 

Plus,  Company-paid  hospitalization  for 
you  and  your  family  . .  .  accident  and 
life  insurance . . .  progressive  retirement 
plan  .  .  .  fine  recreational  program  . .  . 
modern  tuition-refund  plan  at  recog¬ 
nized  universities  for  advanced  study. 

Join  the  team  at  RCA,  world  leader  in 
electronic  development,  first  in  radio, 
first  in  recorded  music,  first  in  tele¬ 
vision.  Rest  easy  in  the  knowledge 
that  your  future  is  secure,  the  rewards 
many  and  varied. 


PoMtiosi  Open  fs :  RESEARCH  — 
DEVELOPMENT-DESIGN-APPLICATION 
in  any  of  tho  following  floldt  t 

RADAS —  (Circuitry — Aatcniui  IIomsd  Servo  Sya- 
t«ma-  Information  Diaplay  Syatema  t.rar 
'IVaina  Stable  Klementa  -Intricate  Mechuniama 


COMSUTIRS  —  Digital  and  Analog  -Syatema  I’Un- 
ning  —  Storage  Technique  —  Circuity  —  Servo 
MerhanianM  -  Aaaembly  Deaign  High  H|>Fcd 
Intricate  Mechaniama 


Personal  interviews  arranged  in  your  city. 

Please  send  a  complete  resume  of  your  education  and 
experience  to: 

MR.  ROBERT  E.  McQUISTON,  Manage 

Spaclailxed  EmploymenI  Olvitisn,  Dapt.  200H 
Rodin  CnrporoMnn  of  Aoinrico 
30  Rocknfollnr  Plozo,  Now  York  20,  N.Y. 


COMMUNICATIONS  —  Microwave  —  Aviation  — 
Mobile  SpecializnI  Military  Syatema 

MISUll  OWIDANCt  -  Syatema  llanning  and  Deaign 
—  Kadar  and  Fire  Control  Servo  Mechaniama 
— Vibration  and  Shock  I'roblema 

NAVIOATIONAl  AIDS  — I.oran  .Hhoran  Altim- 
etera-- Airborne  Kadar 

TILIVISION  DIVItOPMINT  -  Itemvrra  Trana- 
mittera  and  Studio  Equipment 

COMPONINT  PARTS  -Tranrformer  -  CoU  -  KeUy 
— Capacitor — Switch— Motor  —  Keaiator 

USCTRONIC  TUBS  DRVRtOPMSNT-lteceiving - 
Tranamitting  Cathode-Hay—  Iltototubea  and 
Magnetrona 

USCTRONIC  SOUIPMBNT  HUD  RNOINIIRS  — 

Specialiata  for  domaatic  and  overaeaa  aaaign- 
ment  on  military  elactronic  communicaliona 
and  detection  gear. 


RADIO  COffPODATfOM  of  AAlfRfCA 


ELECTRONICS  — August,  1953 


SEARCHLIGHT  SECTION 


ENGINEERS  DESIGNERS 


HECTRONIC 

SERVO 

MECHANICAL 


FIELD  ENGINEERS 

•  for  r«c«nt  coll«9«  froduolM,  hvr*  ar*  poritioM  witli 
•  challMiy*  — 

ASflONMiNT  —  you  will  awitt  In  tlin  Initolloiion,  opnrelinn, 
and  MoInlMOnca  of  ovr  oqvtpmonl  at  aircraft  plonti  ond  Air 
forca  boMt.  Tho  work  will  inclwdo  llolion  botwoon  AC  and  tha 
cvttoinar,  training  of  cuitomor  ^lonnal,  analycit  of  prablonw, 
and  racommandatlani  for  linpravaniantt.  In  ttioca  pocitlani  yov’ll 
gain  Involvobla  axporionca  in  all  pkcnoc  of  bath  onginaarlng 
and  nranufactvring. 

YOUR  tACKCROUNO  —  yanr  odacotianal  background  con  bo  in 
any  of  tko  floldi  of  AE,  EE,  ME,  fhyda,  or  oaulvolont.  To  bo 
(MccoMtuI  in  thoM  potitloni  you  thould  kovo  a  doEnita  intorotl 
In  pooplo  oc  Individual!  and  bo  willing  to  ralocata  to  Aold 
aulgnnianti.  Morriod  man  on  rogulor  ouignmont  kovo  ttiolr 
fomillat  with  thorn, 

TRAINING  —  ragardloM  of  your  background,  our  thoaralical  and 
oppllod  In-plant  training  (horo  in  Milwaukaal  will  proporo  you 
for  thofo  auignmonti. 

In  addition  to  your  Mlory,  you  will  rocolvo  a  IMd  allowonca  — 
imd  a  Mbitontlol  bonus  If  ioloctod  for  ovorsoot  awlgnmont  .  .  , 
If  you'ro  looking  for  on  opportunity  with  a  "protont"  and  a 
futvro  wrlto  o*  for  furtbor  facts. 


ELECTRONIC 
MECHANICAL 

AC"  OFFERS 

Aihallenge  to  Men 
of  Hosounofulness 


Wo  Mood  mail  of  Mfli  caBbor,  axpariosKoci  in  tho  floM  of  oirboma  outo> 
iNcrtk  olactro-iiiochonicMl  cootral  aqoipiiMiM.  You  will  bo  ongogod  In  tho 
monufcKlwra  and  dovolopmoiN  of  highly  coinplax  oquipmonr  of  tho  snoot 
odvoncod  typo  in  o  ttoodily  axponding  divioien  of  oor  company— «  dhrMon 
with  20  yoorg  of  Mccoggfol  oporation  in  tho  prodtion  ingtromont  flold. 

Wo  offor  OMny  odvantogog  to  thoto  «rho  join  oor  orgoniiotion—  i 

SALARY  incroogot  ora  boggd  on  morit  and  instiativo  .  .  .  two  wookg  I 
VACATION  with  pay  .  .  .  HOSPITALIZATiON  BENENTS  .  .  .  UVINO  and  * 
RECREATIONAL  EACILITIES  oro  among  tho  boot  aitywhoro  along  Loko  I 
Michigan  .  .  .  POSITIONS  ARE  PERMANENT  duo  to  iong-ronga  monufae-  j 
tvring  and  dovolopmont  programg  .  .  .  in '  ghort— horo  at  our  "AC"  | 
Milwaukoo  plant  you  got  omail  company  odvancomant  oppertunitiog  with 
largo  company  omployo  bonofltg  .  .  .  EXPENSES  inddonl  to  intorviowg 
oro  all  obgorbod  by  ug.  I 

for  logo  axporioncod  onginoaring  graduatgg,  wo  hovo  a  Junior  Enginoor  ' 
Training  Program  which  makog  it  poggiblo  for  you  to  bocoma  acquointod 
with  ail  phcngg  of  oor  company  .  .  .  you  con  algo  tako  odvontaga  of 
oducotional  opportunitigg  for  o^ancod  dagroog  at  Marquotta  Unsvorgity 
and  tho  Univo^ty  of  Wigcongin. 

Wo  aiMWor  ALL  inquiriog  .  .  .  writa  or  apply  I 

AC  SM*K  HUG  DIVISION  1 

GENERAL  MOTORS  CORPORATION  i 

1035  I.  KINIIWORTH  PLACE  a  MILWAUKEE  2,  WISCONSIN  / 


Pleasant  Working  Conditions 


So  we're  exaggerating  a  tittle!  If  you  want  to  get  technical  about 
it  (and  you  probably  do)  your  life  at  our  company  won't  be  quite 
this  cushy.  We  can  promise  this  though— even  the  sky's  not  the  limit 
for  future  opportunity.  You  work  with  a  congenial  group  of  engineers. 
People  will  listen  to  your  ideas.  The  boss's  door  is  always  open. 
Who  you  erre— You're  on  Electronic  or  Mechanical  Engineer.  You're 
experienced  in  air  communication  and  navigation  circuitry  and 
development.  You  have  worked  with  low  or  high  frequency  circuits, 
instrumentation,  component  utilization  or  associated  problems. 
What  you  do  now— -Simple!  Just  contact: 

Arthur  E.  Harrison,  Vice  President,  Engineering 

Mfl/cOX  Electric  Company,  Inc. 

Fourteenth  &  Chestnut,  Kansas  City  27,  Mo. 


ELECTRONICS  EN6INEERS 
WANTED 
SOUTHERN  CALIFORNIA 

AttroctlTa  opportunitlM  offered  to 
Enqlneere  experienced  In  and  quali¬ 
fied  to  design  aircraft  flush  antennas 
ond  rodomes. 

Complete  modern  facilities  for  lob- 
oratory  testing  and  evoluation  orall- 
able. 

Salary  dependent  upon  experience 
and  obility. 


Contact  Mr.  J.  C.  Buckwalter. 
Chief  Engineer 


DOUGLAS  AIRCRAFT  COMPANY.  Inc. 

LONG  BEACH,  CALIFORNIA 
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SEARCHLIGHT  SECTION 


DESIGN 

RESEARCH 

DEVELOPMENT 


GOOD>^YEAR 

AIRCRAFT 


DESIGN  ENGINEERING  opportunities  exist  in  the  fields  of  airships,  air¬ 
planes,  and  components,  airframes,  power-plant  installations,  controls, 
hydraulics,  electronics  systems,  fuel  cells,  canopies,  and  wheels  and  brakes 

DEVELOPMENT  of  missiles,  jet  aircraft,  and  helicopters,  electric  and  elec¬ 
tronics  system,  servomechanisms,  fiber  resin  laminates,  and  many  other 
projects  present  an  urgent  need  for  capable  engineers 

WELDING  ENGINEERS,  civil  engineers,  mechanical  engineers  with  ability 
in  metals  fabrication,  and  industrial  engineers  experienced  in  time  study 
are  needed.  Job  opportunities  olso  exist  for  technicol  editors  and  illustrators 

POSITIONS  are  open  at  several  levels,  and  inquiries  are  also  invited  from 
recent  graduates.  Salaries  are  based  on  educotion,  ability,  and  experience 

PAID  VACATIONS,  free  group  life  insurance,  a  good  hospitalization  plan, 
paid  sick  leave,  company-sponsored  pension  plan,  planned  recreation,  and 
free  parking  are  among  the  facilities  at  the  plant 

A  FRIENDLY  CITY,  Akron,  Ohio,  is  located  in  the  center  of  the  midwestern 
industrial  region 

IF  YOU  ARE  INTERESTED  in  a  secure  future,  write,  giving  details,  or  request 
/  19^  an  application  from 

C.  G.  Jones,  Salory  Personnel  Department 


GOODYEAR  AIRCRAFT  CORPORATIONr  1210  Massillon  Road/  Akron  14#  OhiG 


key  words  to  your  employment  opportunities  at  GOODYEAR  AIRCRAFT  . 
pioneer  and  leader  in  lighter-than-air  craft  ...  an  established  and  growing 
company  building  an  outstanding  technical  reputation 
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ENGINEERS 


Unusual  Opportunities  for  Men 
with  Long-Range  Plans 


•  W«  or*  on*  of  th*  loading  Eloctronics  Anns  In 
th*  Chlcogo  ar*a  and  r*quir*  Design  and  I>*v*l* 
opni*nt  Engin**n  with  from  3  to  5  years'  ox* 
p*ri*nc*.  Positions  also  orailabl*  at  Protect 
Engineer,  Engineer  and  Junior  Engineer  levels. 

W*  will  consider  men  with  th*  necessary  expe¬ 
rience  and  ability  who  or*  ready  to  take  on  th* 
responsibUities  of  these  openings.  Th*  men  se¬ 
lected  will  be  given  intermediate  and  advanced 
level  assignments  in  our 

well-  equipped  Television,  T” . 

Radio,  and  Government  ; 

Equipment  Laboratories.  : 

I  color  TV  rocolvors  • 

W*  or*  located  in  th*  :  •  uht  srtionis  •  rc 
northwest  section  of  Chi-  :  mutarT)  •  radar  ori 
cago  where  living  ond  :  •quipmoni 
working  facilities  or*  sec¬  . . . . . . 


•  Our  roqulromoBia  concon  oxporloiiea  In  oU 
phoBM  oi  Iho  doTolopmont  oi  monochroma  and 
color  TV  rocolvors  •  color  qonorotlna  oqulpnionl 

•  UHF  Byslonia  •  radio  rocotrora  (broadcont  or 
military)  •  radar  oynloma  •  and  laboratory  tool 
oqulpmont 


ond  to  none.  W*  are  within  easy  access  of  all 
shopping  centers  with  convenient  city  trans¬ 
portation.  Qose  by  are  many  suburbs  where 
one  can  live  and  commute  back  and  forth  in 
a  short  time— adiacent  to  all  great  centers  of 
learning. 

Our  company  has  a  long-range  program  of  de¬ 
sign  and  development  in  which  you  may  portici- 
pat*  ...  all  positions  or*  permanent 
. . . .  W*  suggest  you  writ* 

j  11  •  Mr.  Walter  We^er,  Per- 

1.  .0  ;  ,^1 

"  ^  :  .dueottonol  quoUilcalloii, 

.  .»l  Kd>««..,  u.  •  Int.r.1^  wUl  b. 

:  ranged  at  your  convenl- 
. . . J  enc*. 


Admiral  Corporation 


ENGINEERS,  EE 


3800  W.  Cortland  St. 
Chicago  47,  lltinoii 


1.  rmdl*  und  rudor  cumpoNunH 

•nd  tystuiiK. 

2.  Dmifii  at  comaonaiitt  for  tlio  magiMtk  dofloc- 
tion  of  CaMiodo  Roy  Tubot. 

2.  For  cowpoiioiit  and  tytfom  dovolopowiit  work 
In  oirkorno  novicotionnl  oqulpinont. 


DESIGNERS 


ENGINEERS 

SYSTEMS 

RADAR 

SERVO 

COMPUTER 


1,  Ktactromoclianlcal  doolpn  of  UHF  and  mlcro- 
wova  syotonw. 

2.  Ilocfronioclianicai  novltaftonal  rampator*. 


KoUtmon  provides  excellent  facilities  for  the  design  and 
developnient  of  America's  finest  oircroft  instruments. 
In  our  modem  radio  communications  group  you'll  find 
a  congeniol  atmosphere  in  which  you  can  do  your  best 
work.  You'll  be  encouroged  to  advance  as  our  pro¬ 
gressive  organizotion  continues  to  grow. 

At  Kollimen  you'll  receive  liberal  benefits  including  paid 
life,  hospitalization,  surgical,  accident  and  health  insur¬ 
ance.  Not  to  be  overlooked  is  the  convenient  locotion 
in  a  quiet  residential  section  only  20  minutes  from 
the  heart  of  New  York  City.  Why  not  find  out  what 
Kollsman  has  to  offer  you? 

KOLLSMAN  INSTRUMENT  CORP. 

80-08  45th  Ave.,  Elmhurst,  L.  I.,  New  York 


AdvaMced  Elecfreaic  ClKuita 
oad  Systems 
Micrawove  Radar 

Microwave  Receivers 
aad  Traasmitters 
Alto  ropinoorliit  Oostpn  end  Ammlf 
rolotliip  to  floWf  suck  ei:— 
Anolopoo  end  Oipitel  Compefers 
Sorvomocliefilsmt 
CowimiiilcaftoiM 
Nevloatloa 
FIro  Coofrol 


Rtqiiironitiits  ampketim  ed- 
voocod  analytical  and/or 
ownogomcnt  Mporiaoct  on 
kipjtly  compici  titctroolc 
and  tkctre-mccbanicel  syt- 

tOWi. 

Kindly  Mod  totnnio  end 


Corf- 


^Ewyci%if( 
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ENGINEERS 

AND 

PHYSICISTS 

BS-MS-Ph.D: 

RttiMiniblt  potitwiif  in  micliaiiicol,  alK* 
tricol  or  tloctronk  oogiiMeriNg,  pbytict 
or  oogiMooriog  physics  for  odroncod  do* 
folopoioot  ood  dtsigo  of  spociol  ogoip- 
mont  ood  iostruoioots.  Ptfor  oioo  with 
mioHNiim  of  two  ytors'  tsporiooco  to  ox- 
porioiootal  rtsoorch  dosigo  ood  drrolop- 
owot  of  oqoipmcot,  iostrviooots,  iotrkoto 
I  oiochooisios,  oloctrooic  opporotm,  optical 
I  ogoipoioot,  sorrooiocbaoisois,  cootrol  do* 
ricos  ood  olliod  sobjocts.  fositioot  oro 
of  ioMOodioto  ood  pormoooot  ooportooco 
to  oor  oporotioos.  Sootbwostoro  locotioo 
io  nodimo  sisod  cooioiuoity.  Eacolloot 
oioployoo  booofits.  Reply  by  lottor  gkiog 
ago.  oiporiooco  ood  othor  qualificatioos. 
All  opplicotioos  corofolly  coosidorod  ood 
kept  strictly  coofidootiol. 

lod.  Rol.  MoMfor 
Rosoarck  ft  Dovolopwoot  Doft. 

PHILLIPS 

PETROLEUM  COMPANY 

Bortloowillo  *  Oklohof 


Electronic  Research 
Opportunities 

Tho  Cook  BoMoreh  LaberoterU*,  diTtolon 
of  tho  Cook  Eloctrie  Company  ono  of  tho 
BOtloa'a  ioromool  roaoarch  erqaaUotieao  ro* 
qulroo  tho  oorrieos  oi  ooToral  outstanding 
srion  tints. 

STAFF  ENGINEERS 

ELECTRONICS 

MECHANICS 

AERODYNAMICS 

Oponings  also  oxist  for  top  lorol  porsonnol 
in  tho  following  Holds. 

RADAR  &  PULSE 

SYSTEMS 

VHF-UHF  DEVELOPMENT* 
EXPERIENCE 
DESIGN  &  PACKAGING 

SFRVnS 

METEOROLOGICAL 

INSTRUMENTATION 

EXCEUENT  STARTniG  SALARIES 
IDEAL  WORKING  CONDITIONS 
A  sterfi  eomposod  ol  a  group  ol  ongtnoors 
and  sciontists  ominontly  qualliiod  In  fhotr 
rospoctiTo  Holds  and  with  wt  om  you  would 
bo  proud  to  bo  associatod. 

Contact  or  write  Mr.  D.  M.  HALUOAY 
COOK  RESEARCH  UBORATORIES 
8100  N.  Monticeilo  Avenue 
Skokie,  llinois 


Engineers,  physicists,  designers,  technicians— 

Investigate  the  challenging 
new  opportunities  in  the  guided  missile  industry 


BENDIX  OFFERS  EXCELLENT  POSITIONS 
IN  ITS  WELL-ESTABLISHED 
GUIDED  MISSILE  PROGRAM 


To  men  interested  in  the  rapidly  growing  guided  missile  industry, 
an  association  with  Bendix  offers  unusual  advantages.  For  here  at 
Bendix,  guided  missile  work  is  not  a  side  line,  but  a  well-established 
program  with  over  seven  years  of  successful  development  and  re¬ 
search  backing  up  today’s  operations. 

No  finer  engineering  and  produaion  facilities  are  found  anywhere 
in  the  industry,  and  the  men  responsible  for  the  Bendix  guided  mis¬ 
sile  program  are  recognized  leaders  in  their  field.  Job  opportunities 
range  from  theoretical  systems  analysis,  through  product  and  test 
equipment  design  and  development,  to  field  test  and  Right  evaluation. 


OPENINGS  IN: 


Aerodynamics 

Eloctronics 

Microwovos 

Dynamics 


Hydraulics 
Mechanics 
Servo  Mechanisms 
Structures 


LET’S  DISCUSS  OUR  MUTUAL  INTERESTS 


Write: 


Employmant  Dapt.  Bondix  Products  Division 
Bendix  Aviotion  Corporation,  401  Bondix  Driv* 
South  Bond  20,  Indiana 
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electrical  engineers 
mechanical  engineers 
mechanical  designers 

in  the  field  of  electronic 
computers  and  associated 
equipment  for  use  In  busi¬ 
ness  machines. 

Write,  giving  education 
and  experience  to  Employ¬ 
ment  Manager. 

Reply  to  Depcntment  A. 


THE  NATIONAL  CASH  REGISTER  COMPANY,  Dayton  9,  Ohio 


t 

vMk  vilb  llw  Mst 
rnMnifnl  yw|r»ulT»  lim  ta  Hm 
litis  tl  ttInisiM  n»lyn. 

Tkii  rttilit*  h  ptrMMal.  It  «ill  tlftr 
tvtry  tppttttiily  itr  aaliiiriltS  tSttwct- 
mtnl  anS  Itr  Smtitpiig  •  iKctitltl 
(trttf.  Tkt  piMl  h  Me  kttttS  I*  ■ 
Mwly-trqtirtS  ttr|tc  k*iMit|,  Mlr  Tl 
miltt  Irtm  Stetlttni  Rtw  Tttk  Cilp.  Tkt 
iirrMiiSii|i  mS  tltmpktrt  art  tliawlt- 

li«|  mS  (tA|Mial. 


ILONDER-TONCUE  UBORATORIES 
536-536  NORTH  AVENUE 
WESTFIELD,  NEW  JERSEY 


SYLVANIA'S  ELECTRONICS  DIVISION 

A  In  the  development  and  production  of  mlerowave  component*, 

Sjrivanla**  expandlnc  Klertronlc*  IHTiMon  offer*  a  few  top  nilcroauve  enaU 
necr*  an  aiMured  future. 

Here*  In  New  Kn^land**  Ctreater  n4>f«ton  area,  you  will  be  next  door  to 
•ome  of  the  cemntry**  moiit  renowned  technical  centem  of  leamlns  and 
research,  yet  you  and  your  family  w*tll  enjoy  the  serenity  of  country  llvlnjrt 


ENGINEERING  SPECIALIST 
Till!  U  s  titp  rnginrerlnc  lUlT  ^Itlon  for  s  man 
oho  the  flatr.  shtUty  sod  kooaledse  of  s 
Bpsi’tsllst  Hho  will  be  cugnJisut  of  Mid  sadit  sti 
so  expert  In  all  dlTtdooal  mirrowsTe  proerstna  and 
proidemi  of  our  four  planta.  The  notiuoo  offen 
t<ip  raBk  f^fotonal  aetlrlty  rorenni  lUTentlcm. 
maearoh.  developroent.  produi*tlon  and  application 
in  the  roieroR^ave  field.  IToducta  InroWed  Include 
aeRU'iOnduetor  devloea.  TK  and  ATR  tuhea. 
msirnetrnn'R.  klratrona.  and  rrarellna  wave  tuhea. 
Ilequtrenienta  for  thl^  poeftlon  iiirhoh-  adiaiict^ 


enidneoiinR  or  phydcn  degree,  nr  equivalent,  and 
.It  least  S  years  of  aoUd  experience  in  the  microw  ave 
held. 

MICROWAVE  SPECIALIST 
For  advanced  microwave  Inveaigatioae.  particularly 
related  to  siUoon  cryatal  development.  appUcationa 
and  Improved  evaluation  and  testing.  Ilequlrea 
sound  background  in  electromagnetic  theory,  wave¬ 
guide  circuitry,  microwave  mixer  operation.  An 
enjdneertng  or  phyaic^  degree  and  1  to  5  years 
of  liilrruwave  experience  are  desirable. 


SYIVANIA 


Pl*a*«  tend  rompleit  rtnmt  to: 

Mr.  Robrrt  L.  Roller 

STlronia  Electric  Producia  Inc.,  Electronici  DirUion 
I  Woburn.  Mom. 


Attroctive  Solary 

Wrilt  stating  qualifications. 


^  OFFERING 
ADVANCED  ENGINEERING  POSITIONS 
IN 

NEW  AIR  CONDITIONED  PLANT 


Country  Surroundings 
— Big  City  Advantages 
Add  Up  To  An 
Unlimited  Future  With 


PROGRESS  WITH  A  LEADER 


ENGINEER  WITH 
EXPERIENCE  IN 

VHForUHF 
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Electrical  Engineers 
and  Physicists 

•  Radar  Simuiotioa 

•  Advaoccd  Circatry 

•  Analog  Computort 

*  •  Ballistics 

•  Mapping 

•  Telematering 

Senior  and  Junior  Engineers 

Jain  a  Firm 
triih  a  Fuiurr 


Our  future  is  bright  .  .  .  we’re 
small  but  we're  xtowinx.  We  offer 
you  the  opportunity  to  grow  with 
us  ...  to  gain  individual  recogni¬ 
tion  by  working  closely  with  tech¬ 
nical  management  ...  to  advaiKe 
rapidly.  You  will  work  and  live  in 
a  delightful  suburban  community 
.  .  .  associate  with  other  top-notch 
engineers,  and  with  them,  develop 
yourself  by  contact  with  a  complete 
project,  not  just  a  segment  of  a 
project.  If  you  are  interested  in 
allying  your  future  with  a  firm  with 
a  future  .  .  .  teri/e:  ' 


Industrial  Research  Laboratories 

Hilltop  and  Frederick  Roads 
Baltimore  28,  Maryland 


HOUSTON,  TEXAS 

Procialon  aquipinanl  moBuloctsuar 
noada  qnediflad  gaparlancad  ragi- 
naer  lor  audio  and  oub-ondio  trono- 
iormar  daolgn  and  davalopniant. 
Exparlaoca  with  Ugh  pamaobiUty 
alloya  daoirobla.  Knowladga  of  mag- 
nattc  circuitry  muat  ba  auiiicianl  lor 
davalopmani  work  on  mognalic  aa- 
pliflara.  Solory  commanaurota  with 
ability. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

P.  O.  BOX  1305B,  HOUSTON  It,  TEXAS 


ELECTRONIC  ENGINEERS 

POR  DESION  B  OEVilOPMENT  WORK  IN 
RADAR 

COMPUTERS 

OlOITAt  TECHNIQUES 
with  a  yaang  pragrastlva  campany. 
sand  rasama  af  aaparlanca  and 
adacat Ian,  with  salary  ragalramant^ 


ta 

Electronic  Enjincerinj  Compnny 

IM  »•»«■  klVSUM  nsMI  IM  KBMUt  .4.  (4ur«4W4 
MMMi  i.rui 


Coavoir  in  baoutiful,  sunshiny  Son  Diago  in- 
vitas  you  to  join  on  "anginaars'*  anginaaring 
daportmanl.  Intarasting,  chollanging,  assantiol 
leng-ronga  projacts  in  cooMnarciol  oirwoft,  milt- 
lory  oircrofti  missilas,  anginaaring  rasaorch  and 
atactronks  davalopmani.  Positions  opan  in  lhasa 
spadolizad  lialdsi 


ilaatrical  Dasign 
Machanical  Datign 
Structural  Datign 
Structural 
Walghts 


Sarva-mcchanlsias 
Aaradynamlct 
Tharmadynamict 
Oparotian  Analysis 
Systam  Analysis 


Gonarous  Iroval  oHowoncas  to  Ihosa  occaptad. 
Por  fraa  brochura,  writa  Mr.  H.  T.  Brooks, 
Enginaaring  Dapt.  900 


CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

330a  PACIFIC  HIWAY 
SAN  OIEOO  12,  CALIFORNIA 
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l^nexceiieJl  Ojjporlunil^ 

3or  profeisionai  ^rowlli  .  .  . 

ELECTRONIC 

ENGINEERS  &  PHYSICISTS 

IN  RESEARCH  AND  DEVELOPMENT 

GUIDED  MISSILES  •  RADAR  •  SOLID  STATE  PHYSICS  • 
VACUUM  TUBES  •  ELECTRONIC  NAVIGATION  • 
TELEVISION  •  MICROWAVES  •  ANTENNAS  • 

RADIO  •  COMPUTERS  •  TRANSISTORS  • 

DIRECT  INQUIRIES  TO: 

THE  EMPLOYMENT  DEPT. 

^  CAPEHART-FARNSWORTH 

\  CORPORATION 

FORT  WAYNE,  INDIANA 


M  Tehpknt  Lakmttries 

has  career  openings  for  experienced 

^  electrical  engineers 

mechanical  engineers 
==  t  physicists 


For  work  o«  Goidcd  Mlnlles,  Radar,  Fire 
Control  and  Underwater  Syitemt  la  New 
Jemey  (to  milt*  from  New  York  City). 

\ 

The  company  that  hat  pioneered  many  of  the  major  devel- 
oproenti  in  the  fields  of  communications  and  electronics  now 
otters  you  an  opportunity  to  join  its  staff.  Here  you  will  gain 
Invaluable  experience  and  great  satisfaction  through  the  chal¬ 
lenging  diversified  nature  of  the  work.  To  qualify,  you  must  be 
a  college  graduate  (preferably  not  over  40  years  of  age)  with 
related  experience  of  the  following  types: 


Syttomi  InflmoorlHg 


Analysis 

CoartlinaHan 

Ivalwatien 

Manning 

StwAles 


Systems  Oevciopmenf 


FunAamantal  Developmant 
Circuit  Design 
Machanical  Design 
Equipment  Development 
FielA  Testing 


IVritr,  giving  fvtt  detail*  of  edueatUm  and  experiene*  to: 

BELL  TELEPHONE  LABORATORIES  Inc. 

Employment  Director,  Box  2,  New  York  14,  N.  Y. 


PROJECT  ELECTRONIC  ENGINEERS 

Dfrtronlo  matnrrrs  with  minimum  nr  S  ywtrs 
mearrh  »  dmlopiiMUital  work  la  Arid  of  ElretRsilo 
CoMrol  ityaienu  urMlnl  Immtdia'rly  la  a  arrma- 
nrat  i-aiwiii}’  tiy  rapidly  rxpandlns  firm  loealFd 
near  IMIlaa,  Texas. 

VARO  MFG.  CO. 

Rea  SSR  Garland,  Texas 


SEE  OUR  AD 
PAGE  353 

Westinghouse 


UHF-VHF 

SENIOR  ENGINEERS 

WE  ARE  LOOKING  FOR 
ENGINEERS  FOR  OUR 
ELECTRONIC  RESEARCH  AND 
DEVELOPMENT  DIVISION. 

THESE  ARE  THE  REQUIREMENTS: 

3  to  S  years  qsnulns  dsalqa  and  davelop- 
manl  sxpetlanea,  specialiainq  in  VHF  and 
UHF  meosursmanls,  and  eomponent  and 
lunar  enqinaerinq  projscta. 

(3ood  thaorsliciana,  but  with  solid  proe- 
tieal  sxperlancs  ond  sxesUanl  records  oi 
achiOTomont.  Prefoi  qroduato  Eloetricoi 
Enqinoors. 

THESE  ARE  THE  ADVANTAGES: 

A  qround  floor  conaoction  in  tho  now 
rosoareh  and  devolopmoni  division  oi  one 
ol  the  oldest  and  moat  hiqhly  reqarded 
maaulactuters  oi  radio  and  telavision  com¬ 
ponents. 

The  opportunity  to  work  in  a  tally  oquippod. 
eompleiely  modern  reeeaich  loboraiory  on 
permanont  lonq  ronq#  commoreial  projects. 

To  work  directly  sritk  prominent  electronic 
roeoarch  diroctor.  who  wlU  oncouraqo  and 
qlve  lull  conaidoralioa  to  your  ideos. 

To  locato  in  on#  oi  tho  many  doeirablo  tub- 
urban  reeldeniied  commuBit.oe  adjacent  to 
Philodelphia  and  within  easy  dnvinq  die- 
loace  oi  the  eeosbore. 

ADDRESS  REPUCS  TO: 

RADIO  CONDENSER 
COMPANY 

Davis  &  Copewood  Sts. 
Camden  3,  N.  J. 
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TICHMICU 


SEARCHLIGHT  SECTION 


.  .  .  .^n  invitation  to 

Exp^rtonccd 

ELECTRONIC 

ENGINEERS 


IHGIHIWS 

imgwuw 


PHYSICISTS 


w«  BOT*  MTBral  posliloa*  M  taehBlccu 
l*cid*rakip  ova'Ietbl*  In  our  qrewiaq 
Guldod  MiMilo  OiTi*‘OB.  Applieonlo  must 
hoTo  oTor  four  yoaro  •xporioneo  and /or 
odTcmcod  doqroo*  in  oitlior  nUailo  quid- 
cnica  tyofomi,  radar,  torromochanUmt. 
lira  control  eomputora,  or  0.  H.  f.  loch- 
niquoo. 

Our  plant  to  located  in  boouHful  tubarbaa 
8t.  Louis,  whom  you  con  onloy  Oio  com¬ 
forts  ol  "county"  livinq  with  oosy  oecoss 
to  "blq  city"  shoppiaq,  ontorta  ninq,  nodi¬ 
cal  and  oducational  locilitlos.  Movinq 
allowaaco  tor  qualifiod  oppHconts.  Our 
Heusinq  BoprosontatiTO  wiU  assist  you  in 
rolocatiaq. 

Addwt  npliot  to: 

Technical  Placement  Supervisor 
Bob  516,  St.  Louis  3,  Mo. 


.M?DOMELL 


otdiion 


ELECTRICAL  ENGINEERS 

Several  positions  in  our  Research  Devel¬ 
opment  and  Design  Deportments  for  men 
with  E.  E.  degrees  and  one  to  five  years' 
experience  in  electronic  or  electr'col  cir¬ 
cuit  design.  Experience  in  instrumenta¬ 
tion  or  in  control  circuits  is  preferred. 
Location  in  North  Philodelphia,  Pennsyl- 
vonio.  Excellent  benefit  programs  and 
working  conditions.  Brochure  ovoi'oble. 
Send  resume  to  D.  E.  Whiteley,  Employ¬ 
ment  Manager: 

BROWN 

INSTRUMENTS  DIVISION 

Minneopolis-Honeywell  Regulator  Co. 
Wayne  It  WIndrIm  Avenues 
PHILADELPHIA  44,  PA. 


MICROWAVE  ENGINEER 

For  production  dosiqa  and  development  ol 
wavequ.de  systems,  klystron  ovc.llalers, 
attenuators,  and  echo  boxes.  Send  resume 
to  Personnel  Manaqer. 

VECTRON,  INC. 

400  Mein  Street  Waltham,  Man. 


fv’-' 


RADIO  and  TV  ENGINEER 

IstwMtiKf.  swMsmiit  M,  tMtisf  sse  ssslrilse 
TV  Mit.  FM-AM  fvmlvwt.  hifh  Mvlltr  Mese 
•esIsaiMt,  tl«.  Is  NVC  lab.  Osfrm  as4  3  m. 
•xssrimet  Is  IsSsstry.  Fasilllar  with  inC  last 
sMthada.  Salary  caaiaMsaurata  with  ability  as4 
axsarlasca.  Sand  mmm*. 

P-8IM,  Blactronlcs 
sso  W.  43  St..  Naw  York  I*.  N.  T. 


BANDIA  BABE  X  ALBUQUERQUE,  NEW  MEXICO 


ELECTRONICS  — August,  1953 


&  Physicists 

•  llectricat  Engineers 

•  Chemical  Engineers 

•  Ph^siclsU 


Hichanical  Engineers 

,  gipfo  Engineers 
» Operations  Research  ^naWsts 

r.,.arch  and  development 

The  diverfihed  „,oare$$  at 


Th*  Research  laboraie^ 

u  ..  Air  nrok.  Co.  end  »•»-'*“' 

Vi(#ttln9t*o«»o  . 

Al..-"-''-''"'*'"'* 
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SEARCHLIGHT  SECTION 


ENGINEERS: 

TV  COLOR  TUBE 
OPPORTUNITIES 

Leading  Tube  Manufacturer 
has  several  engineering  po¬ 
sitions  opening  in  the  West 
in  design  and  development 
on  color  picture  tubes.  Write 
giving  full  resume  to 


P-B38S,  Kiwtronicd 
6S  Post  St.,  San  Francisco  4.  Calif 


RESEARCH  ASSISTANTSHIPS 

Pk.D.  condidatM  la  chanihtry  oad  M.S. 
candidates  la  chemistry,  electrical  engineering 
(Electronics),  chemical  engineering,  physics  and 
geology  ore  wanted  by  the  Institntt  of  Scienca 
and  Technology,  University  of  Arkansas,  Fay- 
ettevillo,  Arkansas. 

These  positions  provide  part-time  research 
dnties  with  time  for  academic  work  toward 
advanced  degrees.  Stipends  are  up  to  $2,150 
foe  12  months.  Nonresident  foes  are  waived. 

W.  W.  GRIGORIEFF,  Director 
INSTITUTE  OF  SCIENCE  $.  TECHNOLOGY 
UNIVERSITY  OF  ARKANSAS 


ELECTRONIC  ENGINEERS 

EE  or  ME  degree,  minimum  1  years'  esperience  in 
research  and  development  work  involving  microwave 
circuits  and  antennas,  circuit  development,  servo-mech¬ 
anisms,  analogue  computers  or  related  equipment. 

FIELD  REPRESENTATIVES 

A  few  openings  for  graduate  engineers  only  with 
backgrounds  similar  to  obowe.  Continental  U.S.A. 


What  You  Can  Expect  at 

General  Precision  Laboratory 

A  progressive  group  of  young,  successful  men,  firmly 
established  os  designers  and  manufacturers  of  elec¬ 
tronic  equipment  .  .  .  o  medium-sized  staff  in  which 
you  receive  individual  recognition  ...  a  policy  of 
promotion-from-within  that  helps  qualified  men 
move  ahead  swiftly  ...  a  modern  laboratory  located 

. {i|||||ljiiijijlll|  in  a  pleasant  suburban  community  ideal  for  family 

living. 

Eapenses  will  bo  poM  For  quail fhd  appll- 
cants  who  come  for  interviews.  Rieosa  sub¬ 
mit  complete  ntuma  ta:  Mr.  H.  f.  WARE 

GENERAL  PRECISION  LABORATORY 

INCORPORATED 

A  Subsidiary  of  GENERAL  PRECISiON  EQUIPMENT  CORPORATION 

63  BEDFORD  ROAD,  PLEASANTVILLE,  NEW  YORK 


ELECTRONICS  ENGINEERS  WE  URGENTLY  NEED 


Thin  ostabiiahod  electronics  manufac¬ 
turer  located  In  the  heart  of  weetem 
New  York  roquiroe  mon  with  doelqn 
oxporienco.  PormanonI  positions  orail- 
ahl#  for  senior  and  Junior  mon  with  EE 
or  ME  dogroos  or  oquiwalont  oxporlonco. 
Fino  cultural  community  In  which  to  Uto 
srilh  qood  schools,  homos,  and  progros- 
sIto  associates.  Please  writ#  tot 
CHIEF  ELECTRONICS  ENGINEER 

STROMBERG  CARLSON  COMPANY 

ROCHESTER  3,  NEW  YORK 


ELECTRICAL  ENGINEER 

Large  Gulf  Coast  Chemical  Company  has  open¬ 
ing  for  graduate  electrical  engineer — 2S  to  IS 
years  of  age — communications  experience  de¬ 
sirable  supervisory  position — salary  open. 
P-8S42.  Klcctronlrs 
.SIO  N.  Mlclilsan  A«e.,  Chlcaso  II,  IIL 


INDUCTION  GENERATORS,  ARMA, 

1  B  400,  5  CPI’S,  3  C  22’s,  3  K  22’s 

Also  WANT 

Pulse  TraRsformers,  Pulse  NetiirorlLS, 
Selsyus  and  Synchros 

ELECTRONICS,  INC. 

92  Brood  St.  Babson  Park  57,  Mass. 


WILL  BUY 

AU  ART-lSAjpe  T-47A  tlUU.N:  ART-llAfPe 
T-47,  tlM.OO;  UC-SU  unmulinwl  tSS.OO.  BC-MS 
modified  $60.00:  Al’.H-t  |»Ni.0O:  AUC-S  coopMe 
tOOO.OO;  1177  llecelTcra  ISUO.OO;  AUC-1  tSOO.OO; 
UC-3i$  tOU.OO;  B(:-34t  tOU.OO. 

Ship  via  Ezpresa  C.O.I).,  nihlect  to  Inspection  to: 

H.  FINNEGAN 

49  Washington  Avo.  Little  Ferry,  N.  J. 


FOR  SALE 

(.tadlllotul  For  Main  Aiivertielnc  oa 
panes  4I4-4S2) 


ART-I),  ATC  DY-17.  APR-4,  APR-5,  APN-4, 
APN-9,  ARC-1,  ARC-3,  RTA-IB,  BC-312, 
BC-34i,  BC-34i,  GRC,  TDQ,  TS  b  I  Tott 
Equipment,  Manuals.  Will  trade  for  new  horn 
Equipment. 

ARROW  APPLIANCE  CO. 

Box  19  Baston,  1,  Most. 

Richmond  2-091b;  Lynn  B-SlOO 


FOR  SALE 

GEN.  RADIO— IIOJA  FREQ.  MEA8.  EQUIP. 

4MA  BRIDGE 
1802  CRYSTAL  GALVO 
M3  OUTPUT  METER 
Beonton — I60A  “Q"  Meter 
Meaiarementi  Ce.  FM,  S6M  Sifnal  Gee. 

ALL  IN  GOOD  CONDITION.  NO  REASONABLE 
OFFER  REFUSED. 

FS.S40S.  Elertmnh-ii 
S.T0  W  41  SC,  New  York  36.  N.  Y. 


WE  BUY 

AH  klndstof  •surplwe  electronic 
,  I  eqvlpi^m.'and  components. 

ELB'<^6nICRAFT,  Inc. 

l*.27  MilbUn  Sr.'.'  Sronnville;i;N  r. 

■  ’  'Slonnvtile  2-0044  • 


! !  WANTED  ! ! 


nr  oRora  to  sumr  oovgmrsgwr  aitd 

mOUBTRlAL  RZQUIREMKim.  WB  ARK 
PAYOia  TOP  DOLLAR  TOR  AU  TYPER  OP 
RADIO  AlfD  ELECTRONIC  BURPIUR.  W1 
8PRCMLIZE  IN  TEST  EQmPMENT  AND 
COMPLETE  RADIOS.  SUCH  ARi 
APA,  APN,  APQ.  APR.  APR.  APT.  ARR, 
ARC,  ARN,  ART.  ATC.  RC,  DY.  L  B.  IM, 
MO,  PE.  PU,  BCR.  TCS.  TN.  TS.  oad  mamr 
elhom. 

WB  ESPECIAUT  NEEDt  APAIO.  APNB, 
APR4.  APt4,  ARCI.  ARCS.  ARTIS,  ATC 
BC221.  BCS4t,  BC34S.  BCSII.  BC7SI.  DYIl, 
DTI7.  1100,  LMIO  to  LMIO.  MOI40P.  MOIOOH. 
P014.  R8/ARN7.  RSA/ARN7.  SCR710C. 
TCS.  TNIS,  TNI7.  TNll.  TNIS.  TNS4.  TSO, 
T8IS/AP.  TS33.  TSM.  TS4S,  TS7S.  TB7S. 
TSI03,  TSU7/UP.  TSI4S/UP.  TtlTS,  TtlT4. 
TtlTS,  TS250,  T12SI.  Tt323.  (ICT.  IP.  lO, 
5CT,  SDO,  SP.  SO,  ODO,  SO  IISV.  00  0.9.0. 
Selsrasi.  oad  oU  typos  of  Hawlott  Packard. 
Goanral  Radio  Co..  Moosisraniaats  Coop., 
Booaiea  Rodto,  PorrU,  Loads  4  Nocthnip, 
oad  other  tost  oquIpanaaL 

Plnoao  ntoto  accurato  dnnerlpMoa.  eoadl- 
Hoa,  oad  your  lewnnt  prtea.  Eaplala  raedl- 
fieatloa.  if  any.  Wa  pay  Irolghl  ehargen- 
PORCRASDTG  AOENTR.  ENODIEERB,  EX- 
PORTERS.  DfDUSTRIAL  BUYERS.  DEALERS, 
AND  INDIVIDUALS,  PUoaa  soad  na  your 
roquirsmsnis. 


NEW  CATALOG  NOW 
AVAILABLE. 

PHOTOCON  SALES 


417  N.  Foothill  Rlvd. 
PoMdoaa  S,  CoMfornlo 


SYcomoro  2-4111 
RYoa  1-47S1 
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( 


wgjre  fOR  OUR 
FRtt  BULLiriN 


MORI  GOOD  ITImS 


guaranteed 

BRAND  NEW 


LEITROI^IC  RESKAltCII  I 


TypaNo. 

OOA . 

OAI . 

OiA . 

07.4A.... 

lAict.:’. 

lAt  . 

lATdT... 
lb«GT.. . 

tB4P . 

IM  _ 

ICSCT... 

IC«  . 

IC7C  ... 
IIMGP... 
tore  ... 
IMCT... 
IBK2P... 

IP4  . 

IPtC.... 

ioidt  ■■ 

lUtCT  .! 
IH*G  ... 
IHM3T... 
UK} . 

Itt®.;;: 

ILA4 . 

ILA4 . 

1LB4 . 

ILC* . 

ILC4 . 

ILM.... 

ILEl . 

1LH4.... 
ILN*.  ... 
INSGT... 
1N4G  ... 
IP4CT... 

IRS . 

184  . 

185  . 

IT4 . 

IT8GT... 

li;4 . 

I  US . 

IV . 


SASGT...  l.SS 
SB7 . B7 

k:4 .  i.is 

*04 . S7 

SLP4 . 41 


SV4 . 74 

SAZ4 . i4 

6R4GY...  I.S4 
ST4  .....  1.41 

•l'4G . B4 

SV4G . 44 

•W4. . U 

SX4G  ...  .74 

•YIGT...  .47 

iY4C . 71 

tZS . t7 

SZ4 .  1.44 

4A4 . 42 

4A7 .  l.SS 

4AB . 4S 

4AB4 . U 

4AB7 . 44 

4ACSGT.  1.14 
4AC7  ...  .45 

4At;7W...  5.1S 

4AD4G...  .44 

4AD7G...  1.24 

SAUK}...  .44 
4AF»G...  .44 

SAGS . 74 

4AG7 _  1.4S 

4AH* _  1.24 

4A2S .  1.45 

SAKS . 44 

WB-SAKS  l.SS 
SAKSW..  2.45 

SAKS . 44 

SAI.B  ...  .S4 

SALSW...  2.S5 
SAGS . 72 


SPSGT...  .4S 

S<W . 44 

Sll7 . 74 

SS4 . 72 

S8^....  l.SS 

MtH . 44 

S8A7 . 71 

S8A7GT..  .S7 

S8B7Y...  1.44 

W.7 . 45 

SSDTGT.  .44 

S8PS  . .  M 

SSPSGT..  .44 

S8P7 . 75 

S8G7 . 7S 

SSH7 . 7S 

SSHTGT.  .75 

SSJ7 . 71 

SSJTGT..  .S4 

SSJ7V...  .4S 

SSK7 . 72 

SSKTGT.  .72 

SSL7GT..  .41 

SSN7GT .  .75 

SSN7WGT  3.14 

SSW . SS 

S8d7GT.  .SS 

S8R7 . S5 

SSS7 . 44 

S8T7 .  l.SS 

STTG....  1.44 


7K5 . 

7KS . 

7E7 . 

7P7 . 

774 . 

7G7 . 

7H7 . 

727  . 

7K7 . 

7L7 . 

7N7 . 

707 . 

7R7 . 

787 . 

7V7 . 

7W7 . 

7Y4 . 

7Z4 . 

IS . 

I2A . 

I2A4 . 

I2ASGT.. 

I2A7 . 

UASGT.. 

I2AH7GT 

I2ALS.... 

12AT4.... 

I2AT7. .. 

I2AUS... 

I2AII7... 

I2AVS.  .. 

I2AV7.... 

I2AWS... 

12AX7... 

I2HAS.  . . 

I2BA7. .. 

I2BDS... 

12BES.... 

I2<»  . . 

liFSGT. 

12HS  ... 

122  5GT.. 

I2K4..  . 

I2Q7GT. . 

I2SA7GT 

I2SF5.  . 

I2SFSGT. 

I2SF7.... 

I2SG7.... 

12SH7.... 

I2S27  ... 

I2S27GT. 

I2SK7  . 

12SL7GT. 

12SN7GT 

l2Sg7GT 

I2SR7.  .. 

I28R7GT 


S7 . S4 

54  . S4 

B4  .  1.24 

74L7GT..  1.24 

71A . 74 

75 . 45 

7S . S4 

77  . 44 

78  . 74 

74 . 44 

44 . 54 

SI .  1.41 

8  ::::::  MT 

MV .  1.25 

54'SZ4...  .75 

55  . 74 

44Y . SS 

II7N7GT.  1.44 
1I7P7GT.  I.S4 
II7Z5  ..  .SS 
II7ZSGT.  .47 
FM.ISSS  1.54 

lraa(tnlt(ln« 

■  jd  Apnial 
Purmiaa 


T  FPS  No.  I 

OA4G.... 

OBJ . 

OR5 . 

o<a . 

OD5 _ 

IB2IA... 

IK22 . 

IB25  ... 
lB24Waat 
lR24S)rlT. 
IB24A.  .. 

1B2S . 

IB27  .... 
1B24  .... 

IB42 . 

IB25 . 

1P5S . 

IB57 . 

1B54 . 

1B44 . 

I  41 . 


Typo  No. 

IBM . 

IH44 . 

lliS4 . 

IH24 . 

IP2I . 

1P25 . 

IP24 . 

IP24 . 

1025 . 1 

IS2I . 

IZ2  . 

2A4G.... 

2API.... 

2APS . 

3B4 . 


COUliU  COiECW 


U-IAC 

8  .43 

M-IRTY  0  .44 

43-33H 

$  .40 

S3-IAP 

M 

M-ISP 

.49 

t3-33SP 

.M 

M-IF 

1.14 

M-ISPN 

.M 

»i-33T 

1  9S 

S3.IH 

.13 

M-IT 

1  ja 

U-IW 

.11 

U-IHP 

.33 

M-3AP 

1  as 

83-140 

.13 

•3-U 

.73 

M-33AP 

1  44 

Sa-7W 

.24 

s:-iR 

.40 

83-33P 

3.14 

M-77* 

.5 

io-IS/G. 


los  Par  M  Ft.  I  Tna  Pi 

.  8140  00  RO^S/U 

.  180  00  '  Rn-I7/U 

.  45  00  I  RU-14  U. 

.  ion  00  I  RO-IB  0. 

.  350  00  RO-tO  U 

.  376  00  I  Rn-31  O 

.  340  00  I  RO-33  'U 

.  100  00  !  RO^A/1 

.  340  00  Rn-34  Tl. 


COAXIAL  CABLE 

Prtca  Pa»  M  yt.  Typt  Priea  Par  M  Ft. 

U . «218  on  Rl^/U .  1475  00 

U .  ....>. 0(<  Ra-34  IT .  SO  00 

IT .  900  00  RG-S4  O .  SOO  00 

q .  1350  00  RO-S5/U^....  900  00 

C .  1450  00  RO-54>^ _  97  00 

0 .  330  00  RO-5S/U .  110  00 


Ro-is/u . «2is  on 

'  RO-lT/U .  ...  .  00 

>  RU-14  U .  Bno  no 

I  RO-IB  0 .  1350  on 

RO-30  V .  1450  00 

I  RO-31  0  .  320  00 

I  RO-33'Oj.....  150  00 

!  RO-33MIT....  3M  OO 


•  •  •  ’  225  K  AR"  "ro  prices  shown  for  qttanti- 

RO-34TT .  475  00  I  Tlli21  Uln>F.R  600  FT. 


3K55  2SS.44  | 

2K55A... 284.44 

2K  54 . 155.44  , 

2K4I _ 145.44 

2K45 . 124.S4 

iKSS . 155.44 

5API .  8.45 

5AP4 _ 14.25 

5B22/ 

BL-IC .  2.S4 

5B24  ...  S.M, 
5B54W...  7.54 

5B2S .  4.54 

5H2S .  5.75 

5B27 .  4.24 

5B34 .  7.75  ; 

5BPI ....  5.75  ' 

5C22 .  84.54, 

5C35 .  4.S5  I 

5C24 .  1.45  : 

5C27 .  S.45 

5C5I/ 

BL-CIB  5.45  i 

5C57 . 52.54 

5C49 .  12.45  I 

5CP1 .  2.25 

5D21 .  3.48 

3UPI _  4.45 

5DPIA...  S.75 

3E34 .  15.75  : 

5BPI .  4.75 

5FP7 .  2.44  ; 

5FP7A...  4.45  1 

5GPI _  5  45  ' 

3HP7 _  5.45 

U5I . 145.44 

4-I2SA...  24.54 

4AI .  1.14 

4AP14....  4.44 

4B22/ 

EL -SB.  4.45 

4B34 .  5.75 

4B25/ 

EL-SCF  8.45 
4055 .  37.44 


4254 . 124.44 

42Sa . 275  44 

4XI54A..  5S.S4  ' 
4X544A  .114.45  1 
4XI444A  125.44  . 
SAPI....  5.45' 

5AP4 .  4.75 

BL-CSB. .  5.45  i 

SBPl .  5.54 

5BP4  ..  5.54  1 


PULSE  TRANSFORMERS 

■  a  a  a  a  aiv  a  a  a 

UTAH  X'MT.2  9250  6341  MTAU 
w  ■  1  a2S2  ana  a<isa  W  i  • 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 
IN  STOCK  UHF—N— PULSE— BN— BNC 

JTU-28B  U8160  IJO-44/U  2  .70  tIO-lO  /'’  .1.40  Ur-I84/U  4  .95  1  Ur-361/U  51. lu 

.  !  i2  co-iOb.-n  .5  oo-i»i/ap  .So^  1 10 

H8:ta/P  in  2'®  110-1078^^375  mx-iwu  ’s  00-374/0  145 

CQ-18/q^.l36  UO-2A/y  135  UO2t0A/U  1.76  00-I08'0  3  00  lTO-l'<7 'O  3.80  no-274'U  3  80 

!2S  uo-'ob/u  300  oo-soi/o  1.95  i'o-375/o  5.50 

!5f!  ^  cw-m/^  45  oo-303'D  .os  cr-STo/u  2.75 

•“*  r«»-86/iT  1.00  iro-iio/o  i  bs  uo-too/o  1.40  uq-tbo/o  .bo 

yO-2!''u„  86  yO-3B/0  .65  UO-48'U  3.25  CW.I6B/D  .00  00-224/0  1  IS  0O-2B1/TJ  .95 

g0-8lA/0  IM  DO-2BA./U  1.45  00417/0  1.40  OQ- 100/0  S3  SO  00-340/0  4  86  OO-STO/O  3.06 

KS'S'®/.'’  '25  o<Cifl7/o  575  0^345/0  sS  ooTiS/u  305 

go-jic/o  I  go  00-30/0  ^80  ru-8B/Q  1  to  00-171/0  S.35  nrCija/TT  a  a  a  MX-807/D  .45 

00*2/6  I.W  00-44  D  9.76  l'O-90/O  115  00-174/0  .35  0^14%T  IBS 

gO^/O  l.M  00-34/0  13  50  00-94/0  185  0(V176'D  .12  PO-484/U  3.76  U^94/U  {.80 

g^KC/0  1.20  00-37 /IT  17  .VI  OO-IOS/O  .80  00-178  0  .13  00-256/0  1.96  00-688/0  1.66 

00-83/0  1.20  0fV.57B'O  la.'  I'»;-li«  O  68  00-177/0  .31  00-280/0  .85  OoTSs/O  1.35 

W  aa.  MQUBT  ON  ANY  CONNICTORS  NOT  LISTID  HERE 

M-368  XIC-377  PI -36ua  L-234  I  _  _ 

EflsMa  PI^M?  SP’aMa  **'*0  D-I84960  ES-68S6BA-5 

FU-IN4  *  ^4  CkS.lLr  aooi  a 


w  a  r^a  ■  ,262 

G.B.— K2444 
G.E.— K2468 
G.C.— K2469 
G.E.— K2744B 
G.E.— 68G627 
G.E.— 4SGB2S 
G.E.— 48G929GI 

G.E _ 80GI3 

G.E _ B0GI52 

Phllce— 352-7071 
Phllea— 352-7149 
PMIca-3S2-7l!4 
Phllea— 352-7178 
Phllea— 362-7190 
Phllea— 3j2-7224 
AN/APN-9  (352-7250) 


9315  9350  ^  • 

AN/APN-9  (  362-7251) 
AN/APN-9  (941754-501) 
AN/APN-9  (901754-562) 
Weitinihaaaa— I32AW2 
Waetlnfheuia— I39DW2F 
Weetinihauta— I66AW2F 
Waetlnihaaea— I74AW2F 
Waetlnthaaaa— I87AW2F 
Raytheon — UX-7350 
Raythaan — UX-5137 
Raytheen— 0  X  -73«  I A 
Rayt  haaii— U  X  - 14064 
W.E.— D-lbl3IO 
W.E.— 0-143247 
W.E.-D- 16.3325 
W.E.— 0-144441 


R0-58/0 .  60  00 

RO-S8VD _  70  00 

R0-A9/0 .  60  00 

RO-63/0 .  76  00 

Ro-n/o .  too  00 


FILAMENT  TRANSFORMERS 

INPUT— 115  V..  50/60  CYCLES 

Kenyan- SV  OOA  . 54S-M 

Kanyan  —  Inanl  144-t3SV  —  Sac.  5V  UiA. . .  .StOJO 
Aneartran  —  Inaul  105-135V  —  Sm  5V.  190A. 

^  Intuiatlan  15KV  RMStaat . 529.50 

f  V  '  INPVT— 204/234  V..  50/44  CYCLES' 

OK  2J  V.CT.O  ISA.,  Inaul.-OKV  Enal.  Caaa  5344 
OE  6V.CT.OTAA|lntnL1.5KVOptnFratna  3.45 
OE  SV.CT.OT.SAilnaul.TKVOpanFrama.  SJ9 
OE  5V.CT.  O  TAA. .  Inaul.-lO  KV  End.  Franw  4.25 
OE  INPUT  190.SV..  50/40  CVCLEti  Sac.- 

4.SV.  ta  2S.94V.  By  4  tape  Opan  Frama  IM 
OK  INPUT  220V  40  CYCLEtT  8ac.-SV.CT., 

N  IM.,  Inaul.-SKV-Opin  Frama. . . .  4.05 


VARIABLE  TRANSFORMERS 

Amartran — Tym  RH — la»at  II8V  4(M  eyclac.  Oatyat 

— 7S-I20Y  6  Ana  . $1.96  aa. 

AaMrtran — 29144 — Inaat  IISV  SO  ey  Id.  Outjiat— 

I03.I26V  2.17  Aaiy . 54.a  ea. 

Paweretat-Suaarlar  1225— Inpat  115/230  VAC  50/00 
ey.— Outpat  0-270V  9  Amp  2.4  KVA . $37.00  44. 


6.E.— HI  Vdtata— Prl— IISV  60  ey.— See.  42:0  V 

50  MA.— I2.5KV  Inealatlan  . tH 

Cimetaat  Vdt.  Trantfarmar — ThardarMa  T-44I93A— 
Inpat  9'.I3S/I90-2;0  VAC  60  ey.  Oatpat— 115 

VAC  3S6VA  . I6Z50 

Cenitant  Veit.  Tranetarmar — Bala  30307— Inpat  95- 
125  VAC  90  ey.  Outpat  IIS  VAC  250  VA... $49.00 


Terms  7i%  ea%h  with  order,  balopct  C.  O.  0. 
un/tst  rat^.  All  pricct  net  f.  O.  B.  our  arprp- 
houso,  Philo.,  Pootio.,  subject  to  ehotrgo  vttb- 
evt  motleo. 

CABLE  ADDRESS  a  "LECTSDNIC  PHIL ADEIPNIA** 


414 


August,  >953— ELECTRONICS 


wRiTf  roR  ryuR 

fRll  BULLC7IN 


standard  brands 

ONLY 


TI'IIE  «<PE(IAL^ 


MOUt  GOOD  )TIM^ 


715-19  ARCH  ST.  PHILA.  6,  PA 

re/ephones  -  market  7-  6771  -  2  -3 


SEARCHLIGHT  SECTION 


GENfRATORS  AND  INVERTERS 


GAMMA  RADIATION 
SURVEY  METER 

VMwmii  MmIM  247A— Rant*  R-M/n/IM/TMt 
wilM-rMattaM  Par  kmir 

NEW  $179.50 


type  “J"  potentiometers  $1.25  ca. 

Raata.  Sliaft  i  Rmla.  Shaft  Raalt.  Shaft 

M  SS  SK  1/4*  MK  1/S* 

44  4^14*  SK  >/•*  MK  t/r 

144  SS  BK  I/>*  >44K  SS 

M4  SS  '  I4IC  SS  IS4K  1/2* 

«1  r  I4K  B/r  i44K  1/2* 
SS  I4IC  1/2*  2S4K  SS 

144  1.2*  ISK  SS  2S4K  2/4* 

144  l/i*  ISK  1/2*  254K  >/r 

4S4  |/2*  24K  SS  S4fK  SS 

IK  SS  2SK  SS  S44K  1/4* 

IK  l/r  MK  1  l/r  544K  7/14* 

2K  B/r  44K  SS  I  Mat  SS 

2444  SS  MK  SS  2.B  MaS  SS 

SK  SS  '  MK  1/4*  S  Mas  SS 

DUAL  "J"  POTS— $2.95  so. 

so  S8  SOO  SB  lOK  R8  2.S  mM  SB 
SO  m*  IK  H8  ImegSS  frnaam 

100  88  2S00  88  1K/2SK  M* 

TRIPLE  "JJJ"  POTS— $3.95  so. 

I44K/I44K/I44K  H*  ■»  IMK/IBKX* 

2  4>  LOW  INERTIA  SERVO  MOTORS 

Olahl  FPt-2S.H— 7SV  W  ay.  .11  Ama  4  Watta. 


Planaar  ^pa  7lt-3A  Saaaratar  (Navy  MaSal  NIA* 
3A>  Oataat-AC  IISV  I0.4A  SN  ta  1400  ay.  M  OC 

30  Yalta  fO  Aaiaa.  BraaS  aaat . BU.SO 

Plaaaar  tyaa  I23S-3A  Gaaaralar.  0ataat-30  Yalta  DC 

II  Aaiaa.  BraaS  Naw — Orlalaal  Packlaa _ tIS.SO 

Plaaaar  I2I33-IA  laaartar— MYOC  ta  lIsVAC  4M 
ay  3  iB  2M  YA  4.fPF.Valt.  aaS  Frao.  RatalataS. 

aa.  t22S.OO 

Plaaaar  I2IS7.IA  laaartar^24YOC  ta  IISV  AC  400 
ay  3  4  2MVA— Valt.  aaS  Fraa.  RatalataS. 

aa.  $221.00 

PE-INO  laaartar— IS.S  VOC  la  IIS  VAC  400  ey.  I7S 

VA  14  (aa«) . I7S.S0 

PE.2IS  laaartara  28  VDC  ta  IIS  VAC  400  ay  ISM 

VA.  INaar)  . SOS.IO 

Plaaaar  Tyaa  SM-IB  laaartar-28VOC  U  128V  SM 

ay  7  aaia  AC  (aaaS) . $22.8S 

Q.  C.  liiaanar-28  VDC  la  120  VAC  SM  ay  7M  VA 


A.C.  MOTORS 

HAYDDN  SYNCHRDNOUS  TIMINB  MOTOR— tl8V 

M  aa.  .  2.2W  .  4  RPM . EA.  82  24 

AC/DC  BRU8H  TYPE  SERIES  MOTOR  —  TiSV 
AC/OC  •  8.B  Aaia.  1/28  HP  .  aaaaO  S4M  RPM 
RalaO  >  aaltaMa  far  Mwlaf  aiaahlaa,  hi  aaaaO 
trIaOar,  ala.  •  Olai.  2%*  ^  a  SVa*  It.  Shaft 

•/4*  81a.  a  H*  It . EA.  824$ 

SIGNAL  ELECTRIC  TYPE  VSI3  BlaaMr  Malar  . 
IISV  .  M  ey.  .  S7  Aaiaa.  .  Olai.  r  81a.  a 

3'/4'  It.  . EA.  84  7S 

EAD  TYPE  171. II  CAPACITOR  INDUCTION 
MOTOR  —  IISV  .  I  ah.  •  M  ay.  .  8.8  Aaia.  • 
MFD  Caaaaltar  .  Olai.  3</,*  8lt.  a  BH'  M. 

3M  RPM  •  I/7S  HP  •  lalaraM8.  8iily  •  aaaa  S 
EA.  t28.M 

EAD  TYPE  LH7II  NC1.2  SYNCHRONOUS  HY. 
STERE8IS  MOTOR  —  I ISV  .  I  ah.  •  M  ay.  . 
1.8  Aaia.  •  I8M  RPM  .  I/M  HP  .  Caal  Daly  . 
Uaaa  4  MFD.  Caaaaltar  .  Ola.  B'4*  81a.  a 

4H'  It . BA.  $37. SO 

BARBER-COLMAN  PYAZ  4278  SPEED  REDUCER 
MOTOR  —  IISV  .  to  ay.  .  31 W  .  Gaar  RaUa 
IM:I  .  2  RPM  .  atall  taraaa  •  M  lb..la. 

G.E.-MODEL  S8MYS4Hlt  SYNCHRONOU's^'T^ 
OUCTOR  MOTOR  —  IISV  .  M  ay.  .  .M  Aaa.  . 
7$  RPM  ■  7S  ai..la.  taraaa.  Olai  4*  81a.  a  844*  la. 

-  than  4^  81a.  a  I '4*  It . EA.  822  M 

HOLTZER-bABOT  RBf.ZSOS  AC  Ia8attlaa  Malar  . 

ia‘lL'  •  •'*  - 

OIEHL  CTtZSr.FP.^i'i  ’  tr”  DIBilL‘'cmis7F'* 

•2:'?  "‘'Ll*  1-  •  • 

•a  *M»;5  MV  .  M  ay.  •  28S4  RPM  .  .48  Aaa.  • 
HP  .  8  ah.  aaat  8aly  .  DIa.  4*  81a.  a 
♦Vi*  18 .  BA.  S4JS 


rttfuctUii  Mar  . $14.50 

PIONEER^K  13  MS  vaH  400  eycia— 4fieliiOM 
OawDiwf  ttjwti  ffifataf  .  ....  $47.50 

TACHOMETER  GENERATOR 

EIIIIC4  tvpa  PM'IM. 

DC  Tochomatar  C97  SA 

GatMrotpr-Now  . 


CERAMIC-CASED  TYPE  G 
MICA  CONDENSERS 

.sa  MFD  ISM  VDC  Gl . a 

.02  MFD  SOM  VDC  Gl . a 

.844  MFO  84M  VOC  Gl . a 

.8MIS  MFO  288M  VOC  03 . a 


ELECTRONICS  — Auoust.  1953 


Buy  TOP  Radio-Electron 


Values! 


SEARCHLIGHT  SECTION 


AIR  TRIMMER  CONDENSERS 


CAPACITY  MANUFACTURER’S 
Min.  Ma«.  NUMBER 


SHAFT 
FIGURE  LENGTH 


POST  GROUND 
LENGTH  LUG 


PRICE 

EACH 


t.S  -  7  Hamm  tM014 

3  -  •  ASPITAno... 

1-10  ASPttGm . 

t  -  It  ASP4lt<1S . 

3  -  1»  ASPt1T-S . 

1-11  Talrad  6«t070-30 

1-13  CAIM  401001 

3-17  Hamm  11713-1 . 

1.3-  11  Camar  M410a64-« . 

1-11  ASP11G100. . 

4.3  -  10  OB7731E.il . 

1-30  Hamm  SBL.71163.3  .  . 

1-34  Hamm  ESAM3070.33 

3-34  Hamm  BL  71141-4  .  . 

•  -140  ASP10A14304 . 

4  -140  ASP10A34011  .. 

*  -104  OAK114M110 

*  l>oulilr  ipaocd  plain. 

**  both  Home  avafUhlr  w/ilifd  rmrr. 

Fla.  A  IpHiiKl  Hhaft  Hrm*driTt*r  adj.  w/lucknut. 
Fl(.  I<  Uakrilta  Knob  Ini.  HrrrwdrlTrr  adj. 


1037. 

1714* 

3717. 

4000 

1010 

1711 

111.. 

3710 

1711. 

3713 

3714. 

3004. 

Ill 

3007 

134** 

4114 

1714 


3/14 .  3/11 

0/14 .  1/31 

0/14 .  1/31 

1'a1/4'D .  1/31 

3/14 .  1/4 

3/14 .  3/31 

0/14 .  3/11 

3/14 .  3/31 

3/14 .  ..  ...  1/31 

0/14 .  3/11 

3./14 .  3/14 

1/1 .  3/31 

3/14..  .  3/31 

1/1  ..  3/31 

314.  3/31 

3/0' .  1./4' 

0/14 .  3  '31 

Fig.  C  Hound  hhaft  Hcrpwdiivpr  adj. 

Fig.  I>  Heuiut  ScTt^'driver  adj. 

Klg.  K  %  Hound  Hhaft. 

Ftg.  F  Double  Knd  Plate. 


SENSITIVE  RELAYS 


2  VOLT  BATTERY 

OIcnal  CwM  Typa  BB-MA  2  Veit  27  Am»cra  Hour 
Oteraf*  Battery.  Nen-OelHable  Tramearant  Acid 
Preat  Plaatie  Caaa  hat  Built.le  Ball  Typa  Hy- 
draaiatar.  3*  a  4'  x  5'  Hl«h. 

Stack  Price  CO  CA 

No.  54S8A  Each 


HEAVY  DUTY  SWITCHES 


304TL'b  EIMAC  JAN  304TL'i 

INDIVIDUALLY  BOXED  $10.95 


H4H  4.P.O.T.  1 
Volt.  10  Amp.  «i 
Ball  handle. 

Stock 
No.  6203A 


HIGH  VOLTAGE  TRANSFORMER 

21.000  volt  lOOMA.  Hall  Wave  all  Ollad.  Maloney 
Electrla  Co. 

Ne«»^  rji  $300.00 


Atft«BPatl<  ffiMtriB  Type  R^Ifa  ittf  etifn  CgHb. 

N«rBN»ny  paGfi  aBBtal  — 

«a  N«.  CaiBtactB  M.  A.  Price  Recto 

112  t.P.t.T.  2.4  fl.2l 

24»  loP.t.Ta*  4.1  l.M 

tu  2.P.S.T.  a.a  2.M 


CUTLER  HAMMER  TYPE  8905K628 

4  Pole  O.T.  Neutral  Center  Totela  Swltefc.  Luml. 
nout  Tip— Bat  Handle.  2  Hole  Mt|. 

Stock  Price  Rl  QE 

Ho.  6291 A  Each  ei.VJ 


HIGH  CURRENT  FILAMENT 
TRANSFORMER 

primary  IIS  VAC  00  Cyclo.  Secondary  1.23  VAC 
at  100  Amp. 

SiPtk  Prlop  CB  AA 

np.  i7t3A  Eaoh  ea-wv 


RECTIFIERS 

A  precition  balanced  copoor  oxide  dooMo  bridoa 
rectlSar.  Houted  In  a  taalcd  metal  centaloar  1*  x 
l-lk'  X  I'  hi|h.  Tipped  mtp  holae  In  bottom. 
Dlioe  have  vaperlnd  told  eantact  aurfaeae.  Made 
by  Bradley  Labi,  ta  W.  E.  ipec.  D  220005. 
NMinal  input  volH  lO.S  V.A.C.  3  MA. 

Stock  Price  El  EA 

No.  62B3A  Each  E  • 


Stack 

No.  IS224tA 


FILAMENT  TRANSFORMER 

20  VOLTS  TAPPED  AT  14  VOLTS  C  20  AMPS 
PRIMARV  TAPPED  IN  S  VOLT  STEPS  FROM 
210  TO  240  VOLTS  SO-bO  CYCLE  STANCOR 
S8I0696.  4*  X  1'  X  O’  HIGH. 

StOfS  Prka  EA  AB 

No.  s2tfA  Eatb  e'o.ya 


.01  MFD.— 600  VOLT 
MICA  CONDENSERS 

Lorge  quantities  available  in  both  CM-3S  and 
CM-40  case  sites. 

TOLERANCE  PRICE  PER 

1000 

S%  $150.00 

10%  125.00 

20%  100.00 


Band  poM 
SdS  to  1100 
ryelea  Inpnt 
lOSSO  ohns 
—  Oat  pat 
CX40S  Ohma 
L«yoI  lODB 


MIL— T— 27 

FILAMENT  TRANSFORMER 

PRIMARY:  107.3:  112.3;  II7.S;  122.5: 

215;  225  ;  235  knd  245  Volta  50/t0ayaia 
SECONDARY:  S.5  Volts  •  5.3  AMPS  and  fe.3 
Volt!  •  5  AMPS.  Ceramie  fcuthinoi  with  loMer 
luf  terminal!.  Rated  fer  contlnueui  duty  under 
Mri-T-27.  Clasi  "A"  Grade  I  loaci.  Harmetieally 
aealed  eaee,  2Vi*  x  3Va'  x  3'/a'  hifh 

Steak  Price  E9  EA 

No.  saSdA  Each 


SIGNAL  CORPS  >.  NAVY  TRANSFORMERS 
Over  200.000  tranitormeri.  chokat  etc.  Fer  Sipnal 
Co  pt  end  Navy  Equipment.  Send  ui  your  requlro- 
mants.  er  »k  (er  eur  catelet  liitint  by  Sienal 
Carpi  Numbart.  DON'T  DELAY  I 


Stock  No.  T4SS00 


TERMS 


I  Open  Accounts  to  rated  or  Acceptable  | 
I  reference  accounts.  Others  pre-pay-  ■ 
*  ment  of  25%  deposif  with  order,  bol-  I 
I  once  C.O.D.  Price  F  O.B.  Chicago  ond  ■ 
subiect  to  change  without  notice.  Met-  ■ 
I  chondise  subject  to  prior  sole.  | 


Primary  IIS  Volt  40  Cyclo  1600  Insulation  Throe  4.4  Volt 
Socendario* 

Horicontal  Half  Shall  Mounting.  2Vi"  x 
2  13/14"  Mounting  Conten.  2  13/16"  x 
3H*'  Coro  Sixo.  2^9"  obova  Chassis.  Seder 
Lug  Termimih — All  Tarmlnalo  Morkod. 


t.3  Volts  • 
6.3  Voitt  • 
6.3  Volts  m 
Nfork  No. 


■  ORDER  TODAYIi 


Price 

Kach 


■ . 

.,v, -'///v; 

416 


August,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


A  iUdlNQ  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT  \ 


A.  C. 

SYNCHRONOUS 

MOTORS 

110  Vt.  60  Cycle 

HA  YOON  TYPt  UOO.  1/240  RPM 

HAYDON  YYPI  1M0.  1/40  RPM 

HAYDON  TYPt  1M0.  4/S  RPM 

HAYDON  TYPt  1600,  1  RPM 

HAYDON  TYPt  1600,  1  1/S  RPM 

TELECHRON  TYPE  IS,  2  RPM 

TELECHRON  TYPE  IC,  60  RPM 

HOLTER  CABOT,  TYPE  RBC  2S0S,  2  RPM, 
60  •!.  1  In.  torqna. 

SERVO  MOTORS 

PIONEER  TYPE  CK1,  2  0  400  CYCLE 

PIONEER  TYPE  10047-2-A,  2  0, 400  CYCLE, 
wlHi  40:1  raOuctlon  gaar. 

D.  C.  MOTORS 

IODINE  NFHG-12,  27  VTS.,  eevarnor  con- 
trollad,  conttant  fp««4  3600  RPM,  1/30 
HP. 

DELCO  TYPE  S06B7S0,  27  VTS.,  160  RPM, 
built  In  broka. 

DUMORE,  TYPE  EIY2PB,  24  VTS.,  S  AMP., 
.OS  H.P.,  200  RPM. 

GENERAL  ELECTRIC,  TYPE  SBA10AJ1ID, 
27  VTS.,  lie  RPM,  1  az.  1  ft.  tarqua. 

GENERAL  ELECTRIC,  TYPE  SBA10AJS7C, 
27  VTS.,  2S0  RPM,  I  az.  1  In.  tarqua. 

BARBER  COLMAN  ACTUATOR  TYPE  AYLC 
S091,  27  VTS.,  .7  amy.,  1  RPM,  SOO  In. 
Iba.  tarqua. 

WHITE  ROGER  ACTUATOR  TYPE  690S,  12 
VT.,  1.3  amp.,  1l/i  RPM,  7S  In.  Ibt. 
tarqua. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNE,  GEN.  ELEC.  SAMS1NJ1BA  In¬ 
put  27  vtz.,  at  44  amp.  autput  60  vtz.  at 
B.B  amp.,  S30  watt*. 

MOTOR,  GEN.  ELEC.  SBAS0U22,  armatara 
60  at*,  at  B.3  amp.,  flaM  27  att.  at  2.9 
amp.  H.P.,  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AY1,  AYS,  AY14a,  AY140,  AY20, 
AY270,  AY3BD,  AYS40. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  &  TRANSMITTERS. 

TYPE  S907-17,  sbiqia,  Ind.  dial  yraduatad 
0  ta  360*,  26  att.,  400  cycla. 

TYPE  6007-39,  dual  Ind.,  dial  (raduatad 
0  ta  360*,  26  ata.,  400  cycla. 

TYPE  4SS0-2-A,  Transmitter,  2:1  paar  ratia 


INVERTERS 

WINCHARGER  CORP.  PU  16/AP,  M07S0, 
Input  24  ate.  60  amps,  aatpats  IIS  ate., 
400  cycla,  6.S  amp.,  1  phaaa. 

HOLTZER  CABOT,  TYPE  149F,  Input  24  att. 
at  36  amps.,  autput  26  ats.  at  2S0  V.A. 
and  IIS  ats.  at  SOO  V.A.,  bath  400  cycla, 
1  phaaa. 

PIONEER  TYPE  12117,  Input  12  ats.,  autput 
26  ats.  at  6  V.A.,  400  cycla. 

PIONEER  TYPE  12117,  Input  24  ats.,  autput 
26  ats.  at  6  VJL,  400  cycla. 

WINCHARGER  CORP.,  PU/7,  MG2S00  Input 
24  ats.  at  160  amp.,  autput  IIS  ats.  at 
21.6  amp.,  400  cycla,  1  phasa. 

GENERAL  ELECTRIC,  TYPE  SD21NJ3A.  In¬ 
put  24  ats.  at  SS  amps.,  autput  IIS  ats. 
at  4SS  V.A.,  400  cycla,  1  phasa. 

LELAND,  PE  218,  Input  24  ats.  at  90  amps, 
autput  IIS  ats.  at  1.S  K.V.A.,  400  cycla, 
1  phasa. 

LELAND,  TYPE  D.A.  Input  28  ata.,  at  12 
amp.  autput  IIS  ata.  ut  IIS  V.A.,  400 
cycla,  3  phasa. 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODEL  MI-277  racards 
tbna  up  ta  1000  haurs,  and  rapaata, 
aparatas  tram  20  ta  30  aalta. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  B,  CARBON  PILE. 
Input  21  ta  30  aalta  D.C.  rapulatad  aut¬ 
put  1B.2S  ata.  at  S  amp. 

WESTERN  ELEC.  TYPE  BC937B,  Input  110 
ta  120  aalta,  400  cycla.  Output  aarlatlan 
0  ta  7J  ahms  at  S  ta  2.7S  amps. 

WESTERN  ELEC.  TRANSTAT,  Input  IIS 
ata.,  400  cycla  autput  adjustabla  fiam 
92  ta  IIS  ata.,  rntlnp  .S  K.V.A. 

AMERICAN  TRANS.  CO.,  Transtut  Input 
IIS  ata.,  400  cycla  autput  7S  ta  120  ata. 
ar  0  ta  4S  aalta,  rntlnp  .72  K.V.A. 


SYNCHROS 

1  F  SPECIAL  REPEATER  IIS  ata.  400  cyda. 
2J1F1  GENERATOR,  IIS  at.  400  cycla. 
2J1FS  GENERATOR,  IIS  at.  400  cycla. 
2J1G1  CONTROL  TRANSFORMER  S7.S  at. 
400  cycla. 

2J1H1  DIFFERENTIAL  GEN.  S7.S/S7.S  at. 
400  cycla. 

SG  GENERATOR,  IIS  at.  60  cycla. 

SDG  DIFFERENTIAL  GEN.  90/90  ata.  60 
cycla. 

SHCT  CONTROL  TRAN.  90/SS  ata.  60  cycla. 
SCT  CONTROL  TRAN.  90/SS  ata.  60  cycla. 
SSDG  DIFFERENTIAL  GEN.  90/90  ata.  400 
cycla. 


26  ata.,  400  cycla. 


ALL  PRICU 
F.  O.  B. 
GREAT  NECK 
N.  Y. 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN.  TYPE  ANSS31-'1. 
Pad  mauntlnp  3  phasa  aariabla  traqaaucy 
autput. 

GENERAL  ELECTRIC,  GEN.  TYPE  ANSS31-2, 
Scraw  mauntlnp  3  phasa  aariabla  fr^ 
quancy  autput. 

GENERAL  ELECTRIC,  IND.  BDJ13AAA, 
werks  In  caniunctlan  with  abaaa  pauara 
tars,  rnnpa  0  ta  3S00  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  FD6-23,  27  ata.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

BTJ9-PAB  TRANSMITTER  24  VTS. 

8TJ11-  INDICATOR,  dial  0  ta  360*,  34 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFO.  CO.  MODEL 
SPS-130.  Input  aaltnpa  208  ar  230  aalta. 
60  cycla,  3  phasa,  21  amps.  Output  28 
aalta  at  130  ampa.  cauHnuaus  duty,  B 
paint  tap  switch,  aaltmatar  ammatar, 
tharma  rasat  all  an  frant  panel. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEM¬ 
BLY  Saturable  raactar  type,  dasipnad  ta 
supply  aariabla  aaHapa  ta  a  saraa  matar 
such  as  CK1,  CK2,  CKS  ar  10047. 
SPERRY  AS  CONTROL  UNIT,  part  Na. 
644836. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  part  Na.  6S6030. 

SPERRY  AS  DIRECTIONAL  GYRO,  part  Na. 

6S6029,  IIS  at.  400  cycle,  3  phasa. 
SPERRY  AS  PILOT  DIRECTION  INDICA¬ 
TOR,  part  Na.  64S262  cantains  AY  20. 
ALLEN  CALCULATOR,  TYPE  Cl,  TURN  R 
BANK  IND.,  part  Na.  21S00,  28  ata.  D.  C. 
TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
part  Na.  C10S0A3. 

PIONEER  GYRO  FLUX  GATE  AMPUFIER. 
Type  12076-1-A,  IIS  at.  400  cycle. 


363  GREAT  NECK  ROAD.  GREAT  NECK.  N  Y 
Telephone  GReat  Neck  4*1147 
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SEARCHLIGHT  SECTION 


l^itiANGE 


PRECISION  RESISTORS— 1/4  WATT— S0« 

2.  P  M  m  SOI  a  i.iai 

as  1126  U  8V  7U  81  147  8  186  6  S.SOO 

.S  ^  Z*.  M  *  «><  *  ••000 

10  M  liti  la*  It 

PRECISION  RESISTORS— WATT— SS* 

.28  13  3  126  1.8UO  6.800  16.000  36.000 

334  28  130  2.200  6.080  16.700  37.000 

.8n->  30  180  2.230  7.000  17.000  48.000 

yy  46  210  2.280  7,300  20.000  46.000 

;;37  so  238  2.800  7.800  20.180  47.000 

.tO  82  280  2.880  8.000  28.000  80.000 

1  88.1  270  3.427  8.800  26.800  84.800 

1.01  68  208.3  4.000  8.800  30.000  80.000 

1  6J  68.6  400  4.286  10.000  32.700  68.000 

2  04  78  723  4.300  12.000  32.888  70.012 

8  26  87  780  4,481  14,828  33.000  80,000 

11  I  07.8  888  8.000  18.000  33.300  100.000 

13.18  8.000  18.780  38.888 

PRECISION  RESISTORS— 1  WATT— 4Sa 

.2  4  3  13  82  38  2.200  10  OOO  88.000 

.86  1  4  38  14  84  28  3.300  12.000  66.000 

1  01  8  1  18  280  6.000  17  300  68.000 

2  86  8  21  20  270  7.000  20.000  68.000 

2  88  12  Ti  4'20  8.280  60.000  84,000 

3.30  13  333  28  428  9.000 

PRECISION  RESISTORS— 1  WATT— AOf 

100.000  130.000  260.000  348.000  800.000 

108.000  132.000  270.000  600.(810  600.000 

120.000  180.000  206.000  620.000  016  000 

128,000  240.000  320.000  822.aiO  700,000 

PRECISION  RESISTORS— 2  WATT— 7S< 

4.386  6,000  10,000  10.077  23,000 


COAXIAL  CABLI  CONNECTORS 


GEAR  ASSORTMENT 

•on«d  aMTk  Mom  ut  mini—  ar  breas. 

Oi^  16.86 


E»p»rliii^4ii»T'»  rtrt^aml 


HAYDON  TIMING  MOTOR 

1  R.PJM.,  IIS  V..  *0  Cycto. .  .S1.9S 


■4r  $1. 2 

vatTt'v  u-ip 

•S-UC  86.42 
a3-i4P  .16 
83-IHC 

IS- IP  1.16 

63- IH  M 

aS-IHP  J2 

6VIJ  .71  ' 

SS-IR  A$  I 

iS-IHTY  .61 

6S-I8P  AS 

65- ISPN  .16  , 

66- IT  1.16 

6V24P  1.66  I 

6S-U  2.16  i 

6S-2R  1.66  I 

6S-n4P  1A6  I 

61-  IIP  2.16  i 

63-111  1A6  I 

6V12R  At  ; 

SS-22HP  A6  ' 

6S-nT  1.91 

61-li>6  .12  , 

SS-iaS  J2  I 

rw-lUAAI  Al 

M-S36  1.16 

M-144  .16 

M-tSOA  .66 

PL-isa  .76 

PI.-2M  AS 


J6p  76e 
S3-IAP  Sl-U 
PI.-274  61.16 

PL-ITS  2.16 

80-238  A6 

IIO-l3/n  1.76 
IJG-iaH/U  1.66 
tIO-MB/U  1.66 
IIU-ll/ll  .66 
HG-tlR/U  1A6 
HG-lir./U  1A6 
I'O-lin/U  1A6 
llO-ll/U  1.16 
I'G-»A/n  1.66 
IIO-MR/O  1A6 
HO-n/lI  1J6 
IIO-IIB/U  1.66 
I<G-23C/U  1.16 
t<n-14/U  1A6 

11CJ-27/1J  1.26 

I'G-ITA/U  2.26 
IIO-17R/(l  2.66 
HO-iai/U  2.66 
1IO-18B/U  1.76 
HO-SO/O  2.16 
IIO-S7B/0  IAS 
DO-Sa/II  .76 
IIO-iaA/U  .96 
1IO-S8A/U  1.M 
nn-ai/u  1.76 
110-66/11  1.66 


46e  lie 
S0.2M  HOOD 
(iG-aa/u  .96 
HO-M/U  1.16 
IIO-I02/U  A6 
IIO-I03/U  .66 
IIO-ia4/U  1.46 
I<0- 106/11  1.M 
l)O-l0*/(I  .16 

lin-la7H/U2.76 
IIO-I44/U  2A6 
KO- 147/0  1.76 
1IO-I7S/U  .12 
IIO-I74/U  A2 
I'O-ias/U  .96 
IIO-I84/U  1.66 
(in-mi/l)  .66 
110-224/(1  1.16 
IIO-2SS/II  1.96 
(10-244/0  AS 
00-241/(1  1.16 
00-242/0  1.16 
00-271/0  IAS 
0O-27V(l  2.16 
00-280/(1  .96 

00-281/0  .96 

00-304/0  2.66 
00-414/0  1.96 
00-488/0  1A6 
00-416/0  1.16 


TIMING  MOTOR 

•  RPM  IIS  V  M  eye 


400  CYCLE  INVERTERS 

Latan4  Elactrk  Co. 

610606  In:  60-16  V.U.C..  03  A  MKia  lAP.M. 


RESISTORS 


1  MEGOHM  1  WATT  1%  $1.50 


■66  00-67/0  61A6 


RAYTHEON  PLATE  TRANSFORMER 

TYPE  UlSSSA 

PRl.  nOV/lKlV/SlOV/OOey. 
ii  imiv  m  a  amm 


NEW  COAXIAL  CABLES 

Prica  Mf  PrI 

1666  Ft.  16 

RO  6/(l« .  6146.H  RO  22/11* .  6 

RO  4/(1 .  U6.66  RO  224/0 _ 

RO  7/0* .  66.66  BO  24/0 . 

BO  6/0« .  1H.66  RO  14/0 . 

BO  4/(l« .  266.N  RO  I'l/O* . 

BO  9A/0 .  27S.M  RO  S4'0« . 

RO  10/0  .  246.66  RO  33/(1 . 

BO  ll/(l» .  166.M  RO  4I/0* . 

BOIIA/O*...  1S6.M  R0S4\/0.. 

BO  12/tl .  246.M  BO  SS/0» . 

BO  IS/O* .  216.66  BO  17/(1» . 

RO  IT/0  .  666.66  RO  66/(l* . 

BO  16/(1 .  666.H  RO  66A/(1*... 

BO  18/(1 .  1266.66  RO  69/0* . 

RO  20/0 .  1466.66  RO  46/0* . 

RO  21/0* .  226.66  BO  77/0» . 

Add  28%  for  ordm  leaa  than  800  fret. 

*  No  mlDlmum  order — other  280  minimum. 


N.W  $9.95  (MB 

SH'  dim.  X  lon« 

UrhI  h»>twerB  two  C7^S4R'i  u  A  dAmpnspr.  Con  bo 
convertrd  to  3600  Motor  In  lU  mUiutoo.  Coo* 

vpr'don  Ahtwf  Mutiplifvt.  (ronv^rt^) . t&.9§ 

Mouotlni  Braeltftt — IlAkeUte  for  MlBrnA,  and  dir« 
feretitUlB  stiowo  above . pair 


I  4  aMPR 
I  4  AMPS 
TEXT 

*  num... 


Brand  Naw  Mntars — Guorontoad 

0-16  BO.  D.C  IM'. -••-*•  O-M  Amp.  D.C.  6(4'. 
f-l  Ma  DC.  3(6  *^rvjiir..  (Reale  llrart.  0-4  KVI 

SELENIUM  RECTIFIERS 

Full  Ware  6ihi  11a  118V . 

Half  w'ne  inn  »a  ii8y . 


OIL  FILLED  CONDENSERS 

V.O.C.  Price  MFD  V.O.C. 

SO  66A9  0.8  3.000 

400  AS  1  3,000 

400  IAS  2  4.000 

SOO  AS  0.01  8.000 

600  .66  I  8. 000 

600  .46  0.01-0.03  6,000 

600  .76  I  4.000 

600  1.76  0  02-0.42  7.000 

600  1.66  0  I  7.000 

600  1.26  0  1-6.1  7,000 

600  2.66  0  I  7.800 

600  1.96  0  076-0  078  6,040 

600  .66  0  IS  6.18  6,000 

1,000  .61  0.18  16,000 

1,000  .96 

1,000  1.76 

1.800  1A8  ^  ^  I 

2.000  .U  A-dL.  4  ( 

2,000  1.16 


TS.10  SOUND  POWERED  HANDSET 

^  Uosd.  Excollant  Condltloii 

V  AWA  ivri.i'iiRH  6  PT  rniiD  A 

■VI  rLAlfPfl  —  CRPJt  NO  BATTPR 
ira  OH  RXTEKNAL  POW1CR 
ROimrn  . 6I6.9S  pair 


UNIVERSAL 

JOINT 

ALUMINUM 

1/4"  holo  X  Vi"  O.D. 

4.. ’Vi"  loin  85< 


SPECIAL 

FILAMENT  TRANSFORMER 

RyU'.  6V  lOOA.  PHI  105-12.3  VAC.  *0  ejr.  1  phasie.  .07 
KVA.  3.3  KV  HMH  ln»ul»tlfio  te.f  7'  i  HP  x  12';  weight 
on  Ihe.  Ideal  for  UM  aa  Mot  welder. 

OnN .  $29.50 

TlaMT— loduMrial  Timer  (Virp.  18  lain,  on  18  ndn.  off 
mndnuou*  116  V.  A.C  Pnll?  eaued  Plugi  Info  e-*-! 
aoeket  . ■.16 


TYPE  "J"  POTENTIOMETERS 

SIwR  Ohma  Shalt  Ohma 

. . .  8.S'  i  2  SK . 88  :  lOOK _ 

.88  :  3. OK .  3/6  200K 

8.8'  4  OK . 3/6  ;  250K _ 


Sound  Powarad 
Chaat  Sat  RCA— 
With  24  Ft.  Card 
Par  Pair 
USED  $17  60 
NEW  $26.40 


OIL  FILLED  AC  CONDENSERS 

VAX.  Prica  MFD  VA.C.  Prtca 

220  62A6  15  440  6.21 

220  A6S  I  660  2A6 

236  A1  1.9  660  AS6 

236  1.66  6  660  4Af 

236  lAf  4  660  4.66 

330  1.46  8  660  1.41 

830  2.2$  6  660  6.66 

830  6.75  6  660  7.N 

830  7.16  0.2  780  .66 


S1.$5  EACH  MFD 


Split  lachlng  buahina. 


POSTAGE  STAMP  MICAS 
AVAILAiLE  IN  ALL  STANDARD  RMA  VALUES 
PRICE  SCHEDULE 

8  Tnmt  to  010  mml .  84 

.001  to  0018  mfd  .  8g 

.0018  60  00.3(1  mtd . HM 

.000?  to  0001  mfd . 2(V 


JONES  BARRIER  STRIPS 

86.17  I  1— I4IW  $6A7  I  6—141 
W  A1  ;  4— 141  A4  I  6—141 


SILVER  MICA 


IN34  Crraal  Diode.. 764  IN43A  i((T.4iiOAi 


Ckoko 

10  hy 

400  MA 

90  OHMS 

HERMETICALLY 

SEALED 


TIME  DELAY  RELAY 

Raythaen  CPX  24166 
1  Min.  Delay.  115  V..  60  Cycia 
2(4  aeennd  reeyellog  tima  iprlni  return  • 
Mlrrocwlteh  contart.  10A  •  llnidi  ON  aa 
Inna  aa  power  la  auppUed  a  Fully  C^aaed  a 
ONLY _  $4  SO 


PULSE  TRANSFORMERS 

(TTAR— OMl  «t76  0289  0618  0340  0680 

WFjn'FRN  Fi.rrTRin— nifloiTs  dioiiio 

RWRMO,  KMOMOO.  Knonra.  KRISISl 

gR.vpAAi.  F.i.FrTRir-no-o-8 

JF.PPERRON  F-tFCTRIC-OlSA-IltS 

niNION  rDII.-TB104»  TRIO40 

alao  883-7280-24;  183-728I-3A;  T-t239A21-00 


2J1G1  SELSYNS 

400  CYCLE  BRAND  NEW 


TELEPHONE  FIELD  WIRE 

W.MOB 

Vi  MILE  COIL _ $7.0S 

t  MILE  REEL _ $14.05 


AN  CONNECTORS 

Sei  Sir  Ad  Febnianf.  1953  Dectronirs 
PRIIO  WIRD  WRITD  YOUR  NEEDS 


mmf  mml  mml  i 

10  80 

inn  1 

if  a 

no  1 
118  i 

n  M 

130  9 

M  03 

128  9 

fa  44 

37  04 

ISO  9 
168  9 

S  u 

lao  9 

188  9 

411 


August,  1953— ELECTRONICS 


SEARCHLIGHT  SECTION 


ALNICO  FIELD  MOTORS 

I  (Approx,  alze  overall  .  .  . 

*  IH'  rtlemeterl 

DRLCO  type  itMMMOtt: 

27.5  volte  DC;  250  RPM 
$19.0.5 

I’M  Motor,  Delro  Type  a«0«9S71;  27.5  volla; 
DC  Alnlco  Field;  10.000  r.p.m.;  dimenelona 
1”  X  1'  X  2"  lon»;  abaft  extenalon  H"  diam¬ 
eter  0.125’  . fIB.OO 

PIONFCR  GYRO  FLUX  GATE  AMPLIFIER 
Typo  12079-1-A.  complete  with  tuhoe 

$t7JM>  ea. 

AC  CONTROL  MOTOR 

C.  SYNCH RONOI’S  MOTOR  TyT>e  HOC 
2505-  Volta  115:  rycl»a  50:  RP5t  «0;  Mff. 
HODTZF.R  CABOT  EDECT.  Approx,  aixe: 
2S'  X  2'H,'  X  2S"  EIR.OOeo. 

400  CYCLE  MOTORS 

PIONEER:  TYPE  CK.5  2  Phaae;  tm  cvciea 
pva  09  en. 

E.ASrritN  AIK  DEVICES  T'T’E  •»t9.As  115 
V;  O.IA;  7000  r.p.m.  Slnxle  ph*»e  400 

rx-lo  . $17.IMIea. 

.LIRRESwapC”:  115V;  400  CPS;  .S|na1e 

phaao  05«0  RPM:  1.4  amp;  Tornn*  In. 

o*  ■  Tt*>  01  . 910.(1(1  en. 

E'STEV’N  A»R  DEl’TCFS  TYPE  JMOK: 
200  Vor":  1  amp;  2  phaae;  400  o^oiea. 

aooo  wr>M  .  91*.50e». 

E5STERN  AVR  nPY'ICWS.  T»PE  «1B: 
115  V.  400-1200  Cvcle.  Slnxle  Ph"«» 

9H.OO  ra. 

.*  I  WERE  ARCH:  AC  Irdoellnn.  "OO  •  2 

Phaae.  400  Cycle.  2  H  P.;  ll.OOO  pcM ; 

S  «mo,  . 97<»50e«. 

AtRESEARCH:  AC  Tmlnetlon.  200  V  2 
psaae.  400  Cycle.  12  HP.  5500  pr’V; 

1  5  a^'na  . 925.00 

FWtete  M«tAr:  PVT - 1400 - *  1  — 1  »  Serial 

N'o.  207.  205  V.,  400  cyclea.  2  phaae  VepeCntt 
C-  tee . aiv.aoen. 

59DV(Y  moT^R  lArtAT.^.A;  2 
400  Cycis.  witli  AO-l  R**4Me*loR  Gear 
small  DC  MOTORS 

DEIA-O  #5072000:  27.5  VDC  ,  11.75  rpm 

9t5  00 

prwi.ro  -“OOOev'O;  eonatent  aneed  27  VT>C 
150  PPM;  hullt-ln  reduction  ireera  and 

yoi'ereer  . 917  *0  OH, 

J  OSTVTt*  eerie,  reyerelble  mefor’  1  /OOth 

tt  P  •  to  000  PPM:  27M  VDT;  2  amna; 
SPERRY  #806069:  approx,  alee  IK"  v  2U’ 
97.50  en. 

( Annrox.  el.e ,  ,  ,  .  4’  lone  v  IK’  Aial  1 
r.eneml  Eleefrte  TVne  5APtA1417r  *7  nnl*a. 
T>C;  5  amne  5  or.  Inchea  tornne:  e'O  PPM, 
ehnnt  wrt.-nO  ■  (  lead.'  revereiKie ,  , ei5  60  en. 
General  EleetHe.  Mefl.  pp  A  tew  til-  ie  ox 
inchea  torque.  12  V  DC.  50  RPM.  1  02  amp 
915  (10  ea. 

G-nera*  E'"e•r^e.q^rna  RBA10A.T52C:  27 
volfa  DC;  .5  amna.  5  ox.  Inchea  Inrone; 
145  RPM;  ahunt  wound:  4  leada;  rener.ih|r 
••5.60  ea. 

Gwvwwif.  Elt'CrPtC  r*r  MDTOK  Mod 
5BA10AT54.  1*0  r.p.m.:  55  amp:  ’•  «e.-!n. 

torone.  27”'  PC  . 9ia.a5  ea. 

JV,  H  P.  MOTCP _ Vr.  T  FPrKe-V’'V7I.T  E 

Co;  Type  1454-510:  2(VDC;  4000  RPM-  too 
amp  . $25.66 

DELCO  FAN 

IH  DEI,CD  FAN  .  TYPE 

H.M.P.  115  Volta  AC. 
y^'>0/60  alx  Inch 

^^^^^Va^^^^blaclea.  rubber  ahock 
wMW  mounted.  Noleelesa.  Ideal 
exhauat  and  cooling 
^K,^.J/purpoaea.  Complete  with 
mounting  aa  pictured. 

'  NEW  .  .  .  Original  Car- 

tona . $4.95  ea. 

RECTIFIER  POWER  SUPPLY 

INPUT:  220  VAC;  50  Cycle;  2  PH.  Ol'TPCT: 
22  VDC.  120  amp . $249.66 

BLOWER 

Eaatern  Air  Devlcea.  Type  J21B:  116  volt; 
400-1200  cycle;  aingle  phaae;  variable  fre¬ 
quency;  conllnuoua  duty;  L  A  R  #2  blower; 
approx.  22  cu.  ft./mln . $15.06 

BLOWER  ASSEMBLY 

115  Volt,  400  Cycle.  Weatlnghouae  Type 
FU  17CFM.  complete  with  caparitor. 

»w  . $l2Jl0e«. 

SENSITIVE  ALTIMETERS 

Pioneer  Senaltive  altlmetera 
0-35.000  ft.  range  .  .  .  call- 
brated  In  lOO'a  of  feet.  Baro- 
^RH|M  metric  aetting  adjuatmenl.  No 
hook-up  required. .  $12.66  ea. 


INVERTERS  j 

10S63  LELAND  ELECTRIC  I 

Output:  115  VAC;  400  cycle;  2-phaae;  I 
115  VA;  76  PF.  Input:  22.5  VDC;  12  I 
amp . $09.56  ea.  J 

PE  21 B  LELAND  ELECTRIC  | 

Output:  115  VAC;  Single  Phase;  PF  90;  j 
120/500  cycle  1500  VA.  Input:  25-22  VDC;  [ 
92  amna:  5000  RPM;  Ezc.  Volta  27.5  | 
BRAND  NEW  . $.29.95  ea.  , 

PE  109  LELAND  ELECTRIC 

Output;  116  V.AC.  too  rye.;  aingle  phaae;  I 
1.52  amp.;  2000  RPM;  Input;  12.5  VDC;  I 
29  amp . $09.5®  J 

MG-0-75  ONAN  I 

Navy  Type  PU/11  .  .  .  Output;  116  VAf;  | 
450  eye.;  single  phase:  5.3  amp  and  25  VDC  i 
O  2  2  amp.  Input:  115/220  VAC;  40  rye  ;  I 
aingle  phaae . $223,90  I 

MG  153  HOLTZER-CABOT 

Input:  24  V,  DC.  52  amna  Output:  115  volta  J 
--400  cyclea,  3-phaae.  750  VA.  and  24  Volt —  | 
400  eyrie,  260  VA.  Voltage  and  freonency  j 
regulated  . $95.00  ea.  I 

PIONEER  12130-3-B  I 

Output:  125.5  V.AC:  1.15  amps.  400  cycle  j 
single  phaae.  141  VA.  Input:  20-20  VDC.  | 
12-12  amps.  Voltage  and  frequency  regii-  | 
lated  . $00JHI  ea.  j 

12116-2-A  PIONEER 

Outpat:  115  VAC;  400  eye.;  single  phnae;  I 
45  amp.  Input:  24  VIX*  5  nmn.  .  .  $00.00  en.  I 

10285  LELAND  ELECTRIC 

Ontput;  115  Volta  AC.  750  V.A.,  2  phaae,  ] 
400  eycle,  .90  PF.  and  25  volta.  50  amna.  | 
aingle  phaae,  400  eyrie.  .40  PF.  Innnt:  27.6  i 
VDC,  50  ampa.  cont.  duty,  5000  RPM  Volt-  I 
age  and  Frequency  regulated . $195.00  I 

10486  LELAND  ELECTRIC 

Dntput;  115  VAC:  400  Cycle;  S-phase:  175 
VA:  .20  PF.  Input:  27.5  DC;  12.5  amn;  Font. 
Duty  . $90.00  en.  ■ 

PIONEER  10042-1-A 

DC  INPUT  14  Volta;  OUTPUT  110  Volta:  too  I 
Cycle  l-Phaae;  60  Watt . $90.00  I 

94-32270-A  LELAND  ELECTRIC 

Output:  116  Volta;  190  VA;  Single  Phaae;  ' 
400  Cycle;  .90  PF.  and  25  Volta:  50  VA; 
400  Cycle;  .40  PF,  Input:  97.1  Volta  DC, 

12  ampa;  cont.  duty,  voltage  and  freq.  I 
regulated  . $05,00  I 

I _ I 

115  VOLT  GENERATORS 

Brand  new  Eclipae  gener- 
IP  atora:  115  VAC;  9.4  amp: 
1000  watta:  aingle  phaae. 
500  ryclea.  2400-4200  rpm 
DC  output  ia  20  volta  at  25 
amp.  Unit  has  spline  drive  shaft  and  la  relf- 
exrlted . $29.96 

MICROPOSITIONER 

Barber  I'olman  AYI.Z  2125-1  PnlaHard  D.C. 
Relay:  Double  Coil  DifTerentliil  senettlve, 
Alnlco  P.  M.  Polarized  field.  24V  contacts; 

.6  amps;  28  V.  Used  for  remote  positioning, 
syDchroDisIng,  control,  etc . $12.Mea. 

PORTABLE  GAMMA  SURVEY  METER 

Model  247B:  F'or  detect- 
(  Ing  and  measuring  high¬ 
er  Inlrnaltlea  of  Gamma 
radiations  while  obtain. 
Ing  dlacrlmlna- 
tlon  against  other  radia¬ 
tions.  Range  awitrh  per¬ 
mits  aeleetlon  on  scales 
of  zero  to  50,  zero  to  500, 
zero  to  5000,  and  zero  to 
6  0,0  0  0  mllllroetgsns/ 
hour  (MR/HR).  Fnttre- 
ly  self  •  contained,  the 
unit  conslata  of  a  watertight  aluminum  case 
with  sealed  detector  aaaembly,  hermetically 
sealed  meter,  vacuum  tubes  and  circuit  com¬ 
ponents  with  power  supply  of  t-45V  dry  bat¬ 
tery  and  1-300V  dry  battery.  Dimensions  are 
10-25’  wide;  12-59/44’  high;  weight  11-25 
lbs.  Incl.  batterlea  Mfg.  Vlctoreen  Instru¬ 
ment  Co.  Original  A.B.Cf.  cost  over  1300.  Buy 
it  at  a  tremendous  savings  .  .  . 

Brand  New  . $99,50 


Immediate  Delivery 

ALL  EQUIPMENT  FULLY  GUARANTEED 

All  prices  net  FOB  Fotndeno,  Colit. 


BOX  356  X  EAST  PASADENA  STATION 


ofn^i/uj 

PASADENA  8.  CALIFORNIA 


BENDIX  AIRCRAFT  TYPE  GENERATOR 

Bendiz-Ecllpse  Aviation;  Type  1335  .  .  . 
Counter-rlo<  kwlae  rotation.  Ppeed  2500-4100 
RPM;  29.5  VDC  O  15  A.  A  Two-Brush  ball 
bearing  generator  suitable  for  any  applica¬ 
tion  where  29  volt  output  la  required.  Field 
and  armature  tapa  for  adjustment  of  volt¬ 
age  fr  ••O  12  (u  2H  volta . NKW  15.60 


G.  E.  GENERATORS 

n-r  l  Flerfr,  Tvt.*- 

AST)«11JJS,  4U0  cycles  out 
It  IIS  volts.  7.2  ompMi  4.uo0 
-pm.;  site  Ions  v  6* 
dia .  $0!l.50  ra. 


SINE-COSINE  GENERATORS 

(Kexolvera) 

Diehl  Type  FdR42-0  (Single  Phaae  Rotor). 
Two  alator  windings  90'  apart,  provides 
two  outputs  equal  to  the  sine  an(i  eoalne  of 
the  angular  rotor  displacement.  Inmil  volt¬ 
age  115  volta  400  cycle . $20.00  ea. 

Diehl  Type  FPK-45-t  same  as  FJB-42-1 
except  It  auppliea  maximum  stator  voltage 
of  220  volta  with  115  volta  spoiled  to 

rotor  . $26.00  e«. 

.Arms  Resolver  Type  21.2014;  equal  In  sixe 
to  size  5  synchro;  55-50  cycle;  aingle  phase 
primary.  2  phase  aeeondary . $70310 

VOLTAGE  GENERATORS  (RATE) 

.AI.NICO  MIIMJKT  D.C.  VDl.T.AGK  ORA  FR- 

.\TOR  Tvne  n-25-D .  $17  80 

AI.VICO  MIDGRT  D.C.  YDI.TAGR  GRNRR- 

.ATOR  Tvne  H-(4-D . $I7..20 

A.C.  ORNRRATOR:  57  V..  20  <.>*'••  2-Phaae. 
016  Ampa.  Type  PM-1,  12nft  R.P.M, .  .$15.00 

SYNCHRONOUS 

SELSYNS 

cycle, 

braae  cased,  approx. 

4’  dia.  X  5’  long  gjlTS 

Mfg.  by  Diehl  and 

Hendix 

t)iiantltlen  Available. 

BFPFATFRS  . 9?0  06  ea. 

TKAN8.M1TTKRH  . $26.06  ea. 

SYNCHROS 

AUTOSYN  MTR.  KOl.I.MMAN  Type  #402, 

32  V4C:  50  cvcle;  alnete  nhaae . $22.80 

AUTOSYN  MTR..  BFNDIX  Type  #251;  22 

VAf':  50  cycle-  single  nhaae . $*2.86 

XYNCHRD  TRANSMITTRR,  KRARROTT 
Type  R-212-1A-A  Rotor;  25  Volta:  aingle 
phase:  Stator,  11.5  Volta;  l-phaae-  400 

cvcle  . $98,66 

MtCROSYN  UNIT,  Type  lC-n05- A . .  $.26.00 
IF  Special  Repealer  (115V-400  Cydel 

$18  60  ra. 

2JIF  8  Generator  (115-400  eye.)  .  .$(0.00  ra. 
SCT  Control  Translonner:  90-60  Volt :  50 

Cy . $80.00  ea. 

5F  Motor  (115/9nVoH— 50  eve.) . $50.00 

SO  Generator  (115/90  volt — (0  eye.) 

f 80.00  ra. 

8/DO  DtlFerentlal  Generator  (90-44  volta 

— 400  cve,  1  . .  $20.00  ea. 

TRAVHMITTRR.  BRNDIX  C-7$2*4.  116 

Volt.  50  Gvcle  .  $28.00  ea. 

DtlFerentlal — C-7il49;  115  Volt;  40  Cycle 

$8  00 

.8N  MOTOR  (115  Volia/50  Cvcle) . $22.80 

RFPF.ATKR,  BRNDIX  0-78410;  nz  Volt, 

50  Cvcle  . $87.80  ea. 

RRPRATFR.  AC  synchronous  115  V  50 

cvcle,  C.74452  .  618.06  ea. 

RRPRATFR.  DIKIIL  MPO,  No.  RJR  22-2: 
116  Volt;  400  Cycle;  Secondary  90  Vnl* 

$27J»0 

70  Synchro  Genrrator  (115/90  volt:  50 

cvciel  . 975.66 

(IG  Synchro  Grncrator  (115/90  volt-  50 

cvcle)  . $60.06 

6DG  Synchro  Differential  Generator  (90/oo 

volt  -  50  cvcle)  . .$66.66 

2.IF8.I  Selavn  Control  Transformer:  108.55 

Volt.  50  Cvcle  . $.86  60 

.IdDSHAI  Selayn  Generator:  115-105  Volta: 

50  cvcle . $86  66 

2$tFl  GRNRRATOR;  111—67.5  Volt:  400 

cycle  . $12.86  ea. 

241  HI  DIPFRRRNTIAI,  ORNF»»4TOWi 
57  6—57.5  1'olt-  40(1  cvcle...  ,  012.80  ea. 

2I10I  COXTROl,  TRANSFORMRRt  57.5— 
.57  5  A’olt:  400  cycle . $73l®  ea. 

PIONEER  AUTOSYNS 

AY-I  . 25  Volt— 400  Cycle . $6  65 

AT-5  . 26  Volt  — 400  Cycle .  67  68 

AT»7D  . 612.80 

AY5 — 25  Volt — 400  eye . $4  68  ea. 

AT20D— 26  Voll  400  eye . $28  06  ea. 

AT14D  . $«000 

AY24 .  $26.66 

8T20— 25  Volt— 400  eye . $12.50  ea. 

PIONEER  TORQUE  UNITS 

TYPR  I260t.8-At  Contain  CK5  Motor  cou 
)»led  lo  output  ehaft  through  125.1  gear  re- 
dui-tiun  train.  Output  shaft  coupled  to  anlo- 
ayn.  follow-up  (AY4I1.  Ratio  of  output 
eP-e.  fonow-iin  Aufoayn  la  15,1  $70.60  ea. 
TYPR  12602-l-A:  Same  as  12505-1-A  except 
It  haa  a  20:1  ratio  between  output  eh.ft  and 

fclicw-un  Auto.vn  . $70.60  ea. 

TYPR  I2(I»*.|.A;  Same  as  125A5-I-A  except 
It  ha.  base  mounting  type  cover  for  motor 
and  gear  train  . $70,00  ra. 
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COMMUNICATIONS 

^magnetho^^^iImTcrowav^ompone^s 


EOUIPMENT  CO 


Tfmt  friM  T|r*«  PrlM 

un. . M.n  i/n  .  .  sm-m 

U22 .  T.M  2JM.:  .  .  n.M 

U27 . 1».M  Un  14.M 

XJtt . M.M  2J«  . 14.M 

SlU . 2<.M  2in:  ..  UM 

U>7 . I2.t«  7»-A . Writ* 

UH . U.M  nt-A . 24.M 


QK  M,  «1,  «2— SM  M. 


KLYSTRONS 


23A  . $12.50  I  2K25/723A/B  $27.50 

23A/B  . 19.50  1  417-A  (Sp«rry)  17J0 


SELSYNS 

IIS  VAC  M  CYCLES  1  PHASE 

1— Tronimittm  #C-7824S  1 
1— Dtffaranttal  #C-7t249  {  $24.50 

Trontmlllar  Unlit  Only . $17.S0  no. 


PULSE  NETWORKS 


ISA— 1-444-M:  15  KV,  "A"  CKT.  1  nderoiiM-.  4U0 

I’ra.  60  obnui  Imp . $37.50 

e.E.  rSK  (3-M-tlO)  g-S.14  4051  S0r4T;  3KV  ■  £" 
CKT  Uutl  Ubiti  Unit  1.  3  arcUons,  O.M  SUcroaec. 
(10  PrH,  SO  olima  Unp. ;  Unit  3,  8  Scctlont,  (.34 

inkToarc.  405  1*UH,  50  ohma  Imp . $8.60 

7-5C3-l-200-(7P.  7.5  KV  'K  '  Circuit,  1  mlfroa«c  (00 

I'PH,  67  ubtii«  linppdanr*  S  aecttona . $7.50 

7-5E4-l(.t0.  •7P.  7.5  KV  "K  '  Circuit.  4  aactlona  IB 

Dilcroarc.  GO  I'rH,  B7  obma  Impedance . tIS.OO 

7>Se3-320a.SFT.  7.5  KV,  "K"  Circuit.  (  mloroaec.  200 

ri*8,  0  ohma  Imp.  3  arctloiia . $12.50 

«7S5:  lOKV.  2.2ua«c..  (73  I’I’B.  50  ohm*  Imp. .  .$27.50 
«754:  lOKV.  O.MOuiirc.,  7.30  I‘1'8.  50  obni*  Imp.. $27 .50 
KS8((S  CHARGING  liHOKE:  115-15011  a  .0(A,  3(- 
4011  •  .0(A,  S0.700V  Corona  Teat.  (IKV  Teat. $37 .50 
O.E.  (3K8- 1-360-50  ITT.  CKT,  1  Mlcroarc.  I*uli« 

•  $50  l>l‘H.  50  OIIM8  Impedance . $«t.50 

KM023  CHARGING  CHOKE:  1611  9  75  MA.  380  Ohma 

UCll,  0000  Vac  teat  . $14.88 

G.E.  SES  . 5-2000  50  l'(T;  0  KV.,  "K"  Circuit  0.6  uaec 
/(OOO  i’l'R/SO  ohnui/(  aecttona . $7.50 


PULSE  EQUIPMENT 

MIT.  MOD.  3  HARD  TUBE  PULBER:  Output  Pula* 
Power  144  KW  (12  KV  at  12  Ampl.  Outr  ItaUo: 
.001  max.  Pulae  duration:  5,  1.0.  2.0  mtcroaeo.  Input 
roltaae:  115  r.  400  to  2400  cpa.  Uaea;  1-7111,  4-88-11, 

3-‘72’*.  1-'7S.  New  . Lea*  Coier.  .$135 

APQ-13  PULSE  MODULATOR.  Pulae  Width  .6  to 
1.1  Micro  Hec.  Hep.  raU  624  to  1348  Pp*.  Pk  Pi^ 

out  35  KW  Ideruy  0.013  Joule* . $48.00 

TPS-3  PULSE  MODULATOR.  I’k.  power  50  amp.  24 
KW  (1(00  KW  pkl;  pulae  rata  200  PP&  1.5  ndero- 
aec.  pulae  line  Imuedimcc  50  ohma.  Circuit — aeriea 
oharipna  veraion  or  DC  Iteeonance  tipe.  Uaa*  two 
705-A  *  aa  rectlflera,  115  r,  400  cycle  Input.  .  N« 
with  aU  tube*  . NS-50 


PULSE  TRANSFORMERS 

G.E.  tK-2448:  Lin*  to  matnetron:  Prl:  50  ohma  Z.  8.5 
KV  •  80  Amp.  Hec;  450  ohm  Z:  28  KV’  0  28  Amp. 
Peak  pwr.  800  kw.  (PubM  width:  1  uaeo  9  0(5 
Twin  WfUlr  aecoodary  penult*  uae  of  external  fila¬ 
ment  tranafomier  . . . $02.50 

UTAH  X-ISIT-l:  Dual  Tranaformer,  I  Wdja.  per  aeo- 
tlon  1:1  UaUo  per  aeo  18  MU  Induetance  30  ohiM 

ih:b  . W-iO 

UTAH  X-ISOT'l:  Two  aectiona,  8  Wdga  per  aanlop, 
1:1:1  lUtlo,  8  MH,  6  ohm*  DCR  par  Wd«....$7.U 
SSG7II:  Ratio:  4:1  (.7  Ohm*.  l*rl:  O.Ss  Ohm*  aec.$4.S0 
TRI04S:  Rail*:  8:1  ITL  280  MM,  50  Ohma.  aac.  0.75H. 

D»:it  100  Ohm* .  ..........  .$8.75 

K-MII885-5ei:  RaUo  1:1.  PrL  Imp.  40  Ohm.  Seo.  Imp. 
40  Ohm*.  Patae*  pula*  0.8  uaae  with  O.OS  narw. 

G.  E.  K.-2745  .  538.50 

Ray  UX  78W  -Pula*  Output  Prl.  8*.  aaa.  41f . 57.50 

Ray  UX  S442~lhil'«  Inreralan— 40r  4-  40t . $7.50 

PHILCO  352-7250.  852-7251.  S52-7287 


RAYTHEON:  UXa683.  UXS98( 

W.E.;  D- 168310,  D- 168638.  KS  9800.  KStSM. 

UTAH  «92(2.  with  Crarked  Dead*,  but  will  OMnM 

at  full  rated  capacity . 88.00 

UX  8603  IRCH  »1ZMI7-S4);  8  Wdc*.  82  turtu  *18 
wire.  DTU  la:  .802/.87I/.4  ohma.  Total  roIUae 

2500  . . $$■$<> 

D. 18(173;  Input:  60  ohma  E.  Output:  600  ohm.a  8 
Wd(*.  FroQ.  rans*  10  ke-lme.  P/8  AN/AM*-}8 

512.50 

K-245e:  Pulae-lnreraton  auto-tranafonuar ;  primary  13 

hr,  4  uaec.  Output;  14  kr  •  100  kw  peak - 534.50 

K-2748.A:  UiM  to  macnetron.  Hat  manetron  well  and 
prorlfloa  tor  external  tlL  tran*.  . 537.50 


tran*.  . 537.50 


"S  Band/'  RG48/U  Waveguide 

POWER  SPLITTER  for  uee  with  type  710  or  any  10 
CM  Hhepherd  Klyatron.  Kneriy  la  fed  from  Klyatron 
anteima  through  dual  plok-up  ayatem  to  1  type  “N" 

connector*  . $22.50  EACH 

DIRECTIONAL  COUPLER.  Broadband  typa  "N" 
Coupling.  20  db.  with  aUL  flange*.  Nary  *CABV 

47AAN-2  . $37.50 

LHTR.  LIGHTHOUSE  ASSEMBLY.  Part  of  RTSO 
API!  5  A  APtl  l5.  Itecelrrr  and  Traru.  Carltie* 
w/aiaoc.  Tr.  Carlty  and  Type  N  CPLO,  To  Recrr. 
Uae*  SC40.  2C43.  1B17,  Tunable  APX  2400-2700  MC8. 

mirer  I'Uted  . $49.$0 

BEACON  LIGHTHOUSE  carlty  10  cm.  hlfg.  Bernard 

Hire,  each  . $47. $0 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  71IA 

Uaplrxer  Carlty,  gold  plated . $4S.OO 

RT-n  APG-S  10  cm.  Ilghthouae  RF  hnd  c/o  Xmtr.- 
Recrr-TIL  carlty  compl.  recrr.  A  30  MC  IP  atrip 
uaina  60KS  (SC40.  SC43.  1B27  Uneup)  w/Tubea. 
72IA  Tr  box  complcta  with  tub*  and  tuning 

MeNALLY  KLYSTRON  CAVITIES  for  707B  or  IKl* 

$4.00 

WAVEGUIDE  TO  %•  niOID  COAX  "DOOnKNOn” 
ADAITEK  CHOKE  FLANUE,  BILVEB  PLATED 

BROAD  BAND  . I32.S0 

A8I4A  AP.18  CM  Pick  up  Dipole  with  ‘'N"  Cable* 

84.50 

OAJ  ECHO  BOX.  10  CM  TUNABLE . $h.50 

HOMERELL-TO-TYPE  "N"  Mato  Adapter*.  W.K. 

»D1872*4  . 52.75 

I.  F.  AMP.  STRIP:  80  MC.  30  d.b.  gain,  4  MC  Band¬ 
width,  uae*  6AC7'* — with  rldeo  detector.  A.F.C. 

torn  tuhea  . 524.80 

POLYROO  ANTENNA.  ASSI/APN-T  In  Ludte  Hall 

Type  "N"  feed  . $22.50 

ANTENNA.  AT49A/APR:  Broadband  Conical.  800- 

3.300  MC  Type  N"  Feed  . $12.50 

*'E"  or  **H'*  PLANE  BENDS.  60  deg.  tosa  flange* 

$7.80 

RIGID  COAX— H"  I.  c. 

ROTARY  JOINT.  Stub-fupported.  UO  U/VQ  45  flttlng* 

$27.50 

10  CM  STABILIZER  Carlty,  tunable,  atandard  UU4(i 

mi  45  flttin**  . $45.00 

RQ  44/U  RIGID  COAX,  atub  aupport,  5  ft.  tectlon*. 

with  U(}4B/U(>45  ronnectora  . 512.50 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pick¬ 
up  loop  . 58.00 

RT  ANGLES  for  xbore  . 52.50 

SHORT  RIGHT  ANGLE  BEND,  with  preaauriilna 

nipple  . 13.00 

RIGID  COAX  to  flex  roax  connector . $3.50 

RT.  ANGLE  BEND  IS*  L.  OA . $3.50 

FLEXIBLE  SECTION.  IS  L.  Male  to  faaiale . $4.25 

RIGID  COAX.  BULKHEAD  FEED-THRU .  .514.00 

X  Band— RG  52/U  WAVEGUIDE 

UG  36  Flaao** . 81.10 

UG  40A/U  Hroadhand  Choke  Flanges . $1.85 

I'  X  'A'  wareouide  In  5‘  tongthx,  UO  89  flange*  to 

UOSO  corer  . por  Itnfth  87.50 

Ratatino  tointa  aupplled  either  arlth  or  without  deck 

mounting.  With  UU40  flanges . taah,  517.50 

Bulkhaad  Feed-thrn  Aasambly . $15.00 

Prassur*  Gauo*  Sactlon  15  lb.  gauga  and  preaa 

Prataura  Gang*.  15  Iba . $2.50 

Oiraetieaal  Caoplar,  UQ-40/U  Take  off  80  db.  .$17.50 

TR-ATR  Ouplaxar  aectlon  for  tbor* . 58.50 

Waratuid*  Sectien  IS*  Ion#  choke  to  eorar  45  deg. 

twist  A  214'  radlii*.  60  deg.  bend . $4.50 

Warstuld*  Sictisn  21$  fL  long  aUrer  plated  vitb  choke 

flange  . $5.75 

Rotary  Joint  choke  to  choke  with  deck  mounting. $17.50 

3  cm.  mitarad  albaw  "E"  plane . $12.00 

80  daora*  alfeawa.  "E”  or  "H  "  plane  2H'  radiu*. $12.50 

90  datraa  etbawa.  "K"  or  “H"  plane  21$*  radlut.i3.00 

45  dMra*  twlat . 58.00 

MItrawavt  Raealvar,  S  CM.  Benattlrity:  18-13  a  Watt*. 
Complete  allh  LO.  and  AFC  Mixer  and  Waregulde 
Input  Cliculta.  5  LF.  Stage*  glre  approximately  180 
DB  gain  at  a  bandrrtdth  of  1.7  3fC.  Video  Band¬ 
width;  8  MC.  Uae*  latest  type  AFC  clreutt.  Com- 

ElMe  with  all  tubes,  Includlu  7tSA/B  I*)nl  Oadl- 

ttor  . $175.00 

ADAPTER,  irareguldf  to  type  "N",  UG  51/U.  p/o  TR 

12.  T8-18,  Etc.  . 527.80 

adapter.  UU-18S/U  round  eortr  to  special  btl. 
Flange  tor  TS-4S,  etc . $2.50  each 

APS-15 

SPARE  WAVEGUIDE  PARTS 

CU-73/APS-ISA,  SC8  *22.3265-75  right  angle  bend. 
E  plane,  61$'  x  10*.  with  directlonti  coupler  on  61$* 

arm.  type  "N"  takeoff  20  db  coupling - $12.50  each 

Z.S07  Owl.  Symbol.  Approx.  160  degree  bend  with  80 
deg.  twist.  One  end  |ick-up  loop  with  press,  flttlng 

18.50 

Z-SU:  Philoo  7S6-II42.  COI24/APS-15A.  Ware-selec¬ 
tor;  approx.  16*  L.  with  IS  deg.  bend  at  center  (E- 

plane)  SO  db  coupling . 812.50 

Philee  348-1425.  180  deg.  bend,  with  preaxure  flltlng 

54.50 

Z-609,  Phlleo  348-1629.  131$'  run,  with  bend  A  60  deg. 

twiat  Ion  11$'  aectlan)  . 56.75 

Z-606  :  8*  run  with  SO  de(.  bend  (E-plxue)  one  end 

54.50 

Philo#  345-1427  E  plane  bend  11*  x  51$* . $6.50 

CGI/APB-S  Philoo  358-5212.' 8-curre  18*  L  with  round 
contact  flange* . 55.75 


RADAR  TEST  SETS 


TS-56A/AP  Slotted  Line 

Fr»«iiMcy  Rbrh  and  CRaraetarUtle  iMpgdaiiM 
Tti«  Xli-5dA/Ai'  tUutlod  Line  U  dadg&ed  for 

operation  over  a  rrequeocy  ratiae  of  ;$00  to  675  mega' 
ciciee.  Tbe  eloiUd  Une  iiae  a  ctraractortittio  Unpedanoe 
of  51  ohiiu. 
ladleaior 

Tbe  Indicator  consifU  of  a  detector  and  meter  whicL 
when  mounted  on  tbe  slotted  line  indkatee  tbe  voluge 
along  tbe  line. 

Tbe  indicator  Is  divided  into  two  eeparable  unlti;  the 
meter  box  and  tbe  reeooator  box.  Tbe  meter  box  oon* 
tainx  tbe  meter,  battery  and  aU  wiring.  Tbe  ceeunator 
box  containx  tbe  B57  tube*  tbe  proiw  the 
condenxer  in  tbe  reaonaut  ebamber. 

Tbe  ireouencj  Uimt  ax  xet  by  tbe  lexonant  cavity  of 
the  indicator  box  ix  34il‘biHI  megao'clea 
Gutted  Line 

Hince  tbe  length  of  tbe  tlot  U  41. B  ocotlmeten.  no 
wave  or  wavcleugtb  greater  tiian  two  Umex  ii.V  oenU- 
meterx  can  be  uxed  ou  tbe  xiotted  line.  Xliix  wavelength 
correxpondx  to  a  frettuency  ul  luegaoclee.  Tbe  elot* 
ted  line  bax  no  upper  frequency  biultx.  However,  the 
frequency  bmitx  of  tbe  complete  unit  are  xet  tqr  tuning 
nuijie  of  tbe  indicator  box. 

Tbe  cable  xuppUed  It  tbe  UU-8/U  oo-axlal  cable  ter¬ 
minated  by  two  Amplienol  93'M  oonnectorx.  Tbe  oon^' 
nai  cbaracterixtic  impedance  of  tbe  cable  it  62  ohms. 
The  dielectric  ix  xtabiiixed  poiyeibyiene  and  tbe  normal 
overall  diameter  ix  U.4U5  luebex. 

Tbe  Ajupbeuol  VS-M  coouevton  are  provided  with  a 
•peciai  inxert  which  ix  in  the  form  of  a  xhell  that  makex 
contact  with  the  braid  and  the  B3*M  connecKK.  The 
iuxeit  maiutainx  tbe  cable  in  ou  poidiiou  and  aixo  pro¬ 
vide!  electrical  continuity  between  the  aiotted 
tbe  cable. 

Adaptert 

Two  "Amphenol  to  Selectar"  adaptera  are  provided 
for  uae  with  an  .-tmpheool  P3-K  conueiior  too  end  of 
aiotted  line)  and  a  Helectar  C-4Bltf5  ounuevtor.  To  eon- 
oect  a  cable  with  a  Heiectar  C-4tflB5  connector  to  tbe 
end  of  the  Miotted  line,  tlie  a<lapter  iniiHt  ^  uxed. 
NEW*  COMP.  WITH  ALL  ACCES- 
SORIES  AND  CARRYING  CHEST... 

TEST  OSCILLATOR  TS-47/APR 

A.  Function:  Tbe  oaclllalor  profidv*  a  calibrated  hlgh- 
freuuency  auurre  lor  testtlng  receiver*.  Unit  can  be  op¬ 
erated  from  either  an  a-c  or  a  d-o  power  aouroe. 

B.  Elactrical  Charactarlatiea; 

Frequency  Range;  Two  band*.  40  to  115  mo  and 
115  to  500  me. 

Signal  Output:  Bine  wave  of  1.000  epa  modulated 
50  perrent,  or  a  70-mlra*econd  pulae  with  prf  of 
500  cpg. 

C.  SMciflcationa: 

A-c  Operation :  80,  US,  or  230  volt*  at  50  to  2.800 
cycle*. 

D-c  Operation:  8.3  roltn  at  0.30  ampere  (dial  light 
offi  and  202.5  volu  at  0.016  ampere.  Dial  light 
draw*  0.2.3  ampere.  Four  l-l$-volt  and  tbre*  67.5- 
volt  dry  batterlea  are  required. 

Tube  Complement 
2  tubes  9002 
1  tube  6X5GT 

0.  Sitnal  Corps  Block  No.  3F3giO-47 

PricB,  Nbw .  $265 

TC  9X8 /UP  Uryntal  Tert  Set  for  checking  type 
I*  XOO/Ur  ij,2,  1X21  A.  IN22.  I.N23.  eto. 

Extremely  compact,  reliable,  niggecL  Operate*  from 
one  flashlight  eelL  In  portable  wood  case.  New.  .$42.50 

TC  970 A /UP'  Enho-Box  for  cheeking  o»er- 
10  A/VM/Ur.  p.rfonnxnce  of  radar 

equipment  operating  In  8q  Band.  Brand  new,  eom- 
ptots  with  pick-up  bom,  spare  cryauto, 

SPERRY  MICROLINE  K 

ulator,  for  operating  2K39,  2K4I.  417.\,  etc.  Operates 
from  115V,  60  Cy.  Used.  ZUcellent  supplied  with  2— 
417A  Klyatron*  P.O.R.* 

*  P.O.R.  Pries  en  Regueat 


HIGH-POWER  GEAR 


TRANSTAT;  «4aSS$ 

Tyjae  TH45BG:  Input  I30/288V.  50- 
(0  ey.  I  ph.  Output  Ranpe: 

8-280V.  4SA.  Max.  11.7  KVA  twu- 
unitbank.  paraltoleonneetad.  Com- 
ptotaly  tnelptad  In  eahinat  with 

KTala $325.00 
CIRCUIT  BREAKER:  mIkR 

ITE  Modal  KJ.  Will  Mndia  BOO 
VAC  at  I  IBA.  BraaR  tlma  adjait- 
ahla  ffaia  laatant.  U  10  mlnuta.  Braak  amaaraa  ad- 

.r::  $i  5.00 

ALTERNATOR: 

Lsult-Allit  Cu.  Type  “AL”.  198-C.  Output  II0/22OV 
—I  uh,  SO  ey  .9  P.F.  1200  RPM.  completely  aelf. 
^ulatlnp  with  built-in  exciter.  <TOK  AA 

Brand  new,  orlfintl  oratea .  X/yp.UU 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C  0  D 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St.,  New  York  7,  N.  Y.  Dept| 


|Chas.  Rosen  Phone:  DIgby  9-4124 


420 


August,  »953  — ELECTRONICS 


CYCLE  transformer! 


P-4  SYNCHROSCOPE 


T-l  BOHBSIGHT  PART^ 


POWER  TRANSFORMERS 


7^  SficcOm 


TELEVISION  TEST  GEAR 


131  Liberty  St.,  New  York  7,  N.  Y.  DeptEy^Chos.  Rosen  Phene:  OIgby  9*4124 


SEARCHLIGHT  SECTION 


10  KW TRANSMITTER  PARTS 

I)  Plata  XFMR:  Aaiartran  S3I34.  PrI:  IM/220/ 
240V.  60  cy.,  I  ah.  Sac:  3SMV,  16.7  KVA.  30 
KV  Inculatian.  Oil  immtrtut. 

I)  Reactor.  MoOalatlen.  Aaiartraa  33163.  SO  H 
•  3.0  aaiac.  OCR=S0  ahaic.  Frto. — .03  ey.  ta 
10  KC.  Laval:  63  DB.  40  KV  Tact  In^aacc: 
3000  ahaic.  A  arcat  valve.  CAOC  Alt 
Bath  aaltc  (Traac  4  Chaka)  far  eOTO.UV 


(AU  Prhnartaa  U6V.  400  Cyalac) 

ctti/vc.  "atlnoal  Mca 

6.3V/2.SA . .  <  Jt 

14^/t6MA.2JV/.TSA.6.4V/3.tA, 

6^,  4iv/.3A.  P/O  10.30/ 

AP6-1J .  4U 

640VCT  40  3S6RIA.  6JV/.6A,  6.3V6A 

6000/6060  «♦  ptWA  .  6^ 

SOOOV/2SOMU.  6V/10A . 22.60 

n4vcT/.3nA. mover/ JT7A  ....  6.n 

7S0VCT/360mL,  6.JV0.6A.  6.3V  2.SA 

6.3V/.06A.  6V/CA  .  6.66 

JM^/2.6A(2KV  TEST)6.3V/2J6A, 

3300/lS^MV.  w  40SA .  7.46 

U4S  1JSI|4a.24V/1.76A.2.6V/1.7SA 

—  6KV  Tact .  3.66 

120VCT/SSIIRA.4.SV/3A,6.3VCT/2tA. 

2X6.IVCT/6A  .  . .....  4.76 

J;*y/1.76A.  6.SV.2A-SNV  Teat ....  2J6 

2.77V  «  4  JSA  . 3U6 

6O0V76IWA^00V/4tA .  4.26 

6oovcT/.6k7A.6v/iA s:» 

600VCT/66RIA.  6VCT/3A .  3.60 

TOOVCT/SSOmAsV  M,  6V/1.76A  ...  4JS 

2600V/II6A,  306,  VCT,  13SMA  .  6.66 

U06V,  60MA  TAPPED  626V  2.6V/6A  336 
6.3V,  2.7A.  63.V/.06A.  6.3VCT/21A.  436 

466VCT/iw^A^4*.3^cf/2A;^CT/iA  336 

6VCT,  30006  KVA  .  3.n 

6.3V/6.1A  6.3VCT/6.6A,  2.6V/3.SA. 

2.6  V,  3.6A  436 

6S2VCT/3UIMA,  6.3V/S3A.  6V/2A . .  6.36 

6.4/7.6A,  6.4V  33A.  63/2.jA .  4.78 

ALL  CT 

660VCT  34MA .  2.66 

2160V,  .027A .  4.66 

2-2.6V  WOfc.  at  l.SA.  Each  La-Ca*., 

22KvTact .  636 

2.6V/1.76A.  6V/1A.  6.SV/6A.  6.6V/ 

1.2A,  P.O  BC6N  . 

360VCT/20II6A,  1600V /IMA.  2.6V/ 

1.76A  6.3V/2.6A,  6.3V/.6A,  P/O 


162-7102 

14-7472426 


For  obnrrrlnR  MftcnHmn  or  Hador  Modulator  Pul^. 
Warrfonnt.  Transtrntn.  He.  Drtilgnrd  bjr  tho  Radiation 
Laboratory,  this  veraatlle  toopr  baa  tha  Polloirlnf 
•it^lfleation*: 

WrltliMi  Saoed:  .04/0.1RM/O.S/R  Inehm/  U8BC 

Local  Oacillator:  fsoo/iorto/tooo/tmw  PP8 

Tiitfor  Gen.  Ootpot:  1SAV  poalttro 

Tub*  Llfta-up:  I— 5LP1/  1»5ZR?  i— R8K7/ 

P*4  Bynehrpacofc.  uard.  A-l  eood...  #Ia^oWV 


INVERTERS 

PE-2ia-H:  Inaat:  2:/26  vOe.  12  aaia.  Oatoat:  IIS  v. 

350/600  ey  1300  vatt-aaiaeree.  New . 644^ 

PE-206:  Inrat:  26  vdc,  38  amai.  Out-vt:  60  V  100 

cy.  600  volt-tmpt.  Olia:  IS'aS'/i'alO'A  .  _ _ 

New . 622.50 

NAVY  CQR-2II09S:  Input  11  30  vnr/T5.80.\ 
OUTPUT:  ll5V/4no  t'Y.  1  KVA/a.TA.  RVM:  two. 

With  rnupUiK  provldon  for  laolor.  Brand  New. 

Orlidnal  packing . 6160.00 


Mala  Sarvo  Unit.  Complete  Mfr'c.  Pt.  OI6M4U 
Double  Anale  Sam  Unit  A««y.  I*t  *1582448 
Sarvo  Motor  Auy.  n.  «I5M3I6 

Write  tor  prices 


MOBILES!  C.  D.  MEN!  CAP!! 

IDEAL  OVNAMDTDR  —  CDNVEPTS  EASILY 
TD  SUPPLY  UNIT  OCLIVERINQ 
12  Valt  Input—  _  6  Vsit  Input 

610  V  IP  ISO  MA  AD  300  V  •  SO  MA 
325  V  m  125  MA  ISO  V  e  110  MA 

Brand  New  with  Canverelon  Data . 33  76 


GN  35  HAND  GENERATORS 

BRAND  NEW.  IN  DRIRINAL  CARTDNS.  WILL 
DELIVER  6  V  »  2.SA  AND  376-366  V  O  ISO 
MA  DR  10  V  I.TSA  AND  3M.420  V  #  ^0  »*• 
LESS  HAND  CRANKS.  A  GREAT  VALUE  617.30 


Volte  Volta  Curraeit 

StaMi  A.C.  RM.S.  O.C.  (MHIi.)  Flf. 

PTIOI  660360  400  160  B 

PTT57  600-660  500  260  B 

660-660  400 

PTISI  1000-1000  1000  126  B 

600-600  400  160 

PTISS  600-600  760  226 

tot  600  too 

PT167  1200-1400  1200  MO  C 

117S-U7t 

PTIU  2100-2100  1760  100 

1600-1600  1600 

PT0C2  2800-2800  2600  MO  O 

2306-2166  lOM 

*Slmultanaaiie  ratteep. 

FILTER  CHOKES 

(Smoothing) 

Ind.  (Cur.  DCH  TaM 

Tyw^fHye.  .  MA.  (Ohmi)  Volta  Plf- 

Ul  '  16  206  146  loot  O 

162  It  2M  126  Mit  B 

161  6  lot  M  sots  a 

Owinaliit  Inawt  chahae 
U7  4-U  ISO  210  Mti  B 

lot  4-16  2M  126  Mtt  B 

IN  I-M  160  00  soot  B 


a  ARC.3  PARTS 

T.2SS  Dutpat  XFMR.  *68320 . $2.75 

T.IOI  Mika  XFMR.  *33646  .  130 

T.I02  Driver  XFMR.  *66346 .  1.76 

T.lt3  Aadla  XFMR.  *66646  .  1.71 

T.I04  Madulatlan  XFMR.  *56647 .  1.2S 

T.IOS  Side  Tone  XFMR.  *33644  .  1.83 

a  Driver  Tranetarmer.  far  ART. 13.  T.202 .  I.2t 

a  SIde.Tana  Trantfarmar.  for  ART. IS.  T.203...  I.IS 
a  Madulatlan  Tranetarmer.  E8-ll<)'026  far  BC  41S  I.IS 

a  AN.I64A  Antennae  far  SCR  322  . 8S 

a  RC  928  Indleatare.  a/a  APN.2 . 32.50 

a  BC  461  Trane.  Cantrat  Bm.  p/a  SCR  VON....  I.S6 

a  C-30/ARC.S  Cantrat  Bav .  1.66 

a  FT. 228- A  Maontina  Raekt .  1.66 

a  FT  227- A  Shaeh  Mount  Racki . . .  l.tS 

l•22/ARC•l  Innetlon  Rnea .  1.78 

1. 17/ARC. 9  Innetlon  Bnee .  3.73 

MD7/ARC.S  Mcdnlntare.  all  Tabae .  6.88 

MC  7' I  Rlaht  Anfla  Drivtt . 21 

BC  4330  Camanet  Rrvre  ,  Ut«d.  Cacaltant . 32.38 

ART. 13  Baramatrle  Limit  Swit'hee  . 8.73 

BC  306  Antenna  Laadina  Unit  fnr  RC  373  .  6.00 

RL-7  Intarabana  AmpllSart,  Uaad.  Enaaltant.  Lata 

Tuhet  . . 6.76 

SA.4A/APA.I  Motor  Drivoo  (20  VDC)  Yaol- 

Antenna  Rwitrh  .  . 24. mi 

MT.30.C  Ant.  Lnadlnp  Unit  far  TA.2J  XMTR  . 68.10 

A. 62  Pbantom  Anfennnt.  far  aea  with  MaMla 

XMTRS  20.36  0  MC  40  Watte . .  8.60 

RT.I6/ARC.4  Trane- Reeelvert.  24  VDC.  ravere 
Amatenr  2— Mttar  Band,  (tampleto  with  Tnbat 

and  Cryetnie  .  30.60 

Radnr  Trainnr,  Tvaa  13. C.  Caeeitta  of  4  enaarata 
XMTRS.  Deernllnt  360-300  MC..  I— Pnlaa  Oan. 

I — Power  Sunalv.  >11  Cablee.  7  l»t  Rnnht. . .  .213  00 
Rnbhnr  Inenrte.  M-TOO  far  hB-M  Headeete  .  3.2S/M 
BC  406A  Dual  Control  Baiae  (Raaalver)  far  SCR 

274N  1,38 

T.30  Thrant  Mlerevhanee  . 00 

Naflnnal  XS.3  Dnn*<la-Rawn  Inealatwe,  Ote  236* 

Hala.  All  Hardwara  Ineludad . 06 

IN. 64  Dnti>l>  (tana  Inaalatlene .  12  far  61.60 

ARC->  UGS 

#5043  . 180  I  *'"-7 . j>e 

*5377  . 334  I  07B3S  . 464 

»PL  164 . 704  I  »<»l  (63  . 634 

SPL  lt4A . 704  I  *0410  . 664 

C-II4  Loadinf  (talle  .  .OS 

Dvwlnad  Breaker:  300  MA  4  lOOOVOC  Manaal 

React.  Heinnmnnn  AM  ISliL— .6 . 1.48 

Volen  Call  A  Dlnahraam  A>ev.  (S*neta>  tar 
Benehmartar  Shaker  Aeiy.  Will  handta  60  W. 
*adla  .  4S« 


Pllaeaeaael  TraweOarmara — lltVtO-00  epa  Imput 
Item  Itatleei  E 

rr-157  4V/ltA.  3.JV/1.76A .  % 

PT-ltl  CV/.2SA  . 

FT -024  6.3SV/nA,  3«T.76V/t.SA .  t 

rr-024  3*3tV/2.6A,  UV/IA,  JM/JA.  OUV/UA. 

ltaV/2A .  I 

rr-4ts  t.3VCT/lA .  6VCT/3A .  6VCT/3A . 

FT-St-3  7JV/21JA.t.6V  446A.  6V/SA,  6V/1A.  I 

FT -too  14V  ee  4.6A  ar  13V  t*  4.SA . 

Pr-MA  t.3/2.fA.  2x2.iy/TA .  t 

FT-A27  2.SV/2.SA.  7V/7A.  TAP  2JV/2JA,  10 

KV  TEST  .  .  . 11 

FT-tSS  S.1V/1A/7S0V  Taat . 

FT -071  4AAV/JA,  7V/7A . 

FT -CM  2xSV  A  SA.  18KV  Tool .  2 


KAY  MEGASWEEP.  T.V.  Allan.  Gan  S2IS.0S 

KAY  MEGAPIPPER  T.V.  Ma(\.  Gen .  SS.tO 

KAY  MEGAMARKER  SR.  Chan  3-13  Marker 

Gea .  M.OO 

All  Eaulpmant  It  ated.  hat  axeaUaat  Gaarantaad  ta 
ha  in  A-l  ehaaa. 


SELENIUM  RECTIFIERS 


84/43  IM/ltS 

VaHa _ Volta 

61  8t_  n  M~ 
6  M  ~M  M 
.  U  M~ 


eu.»v/Mt  seev  laae 

2JV/16A . 

h  2140V/.6SA,  2xSV/6A 

UAV/IA . 

24V/S.6A.  SV/IA.  S.SV/1A, 

t.SV/lA . 

2.SV/6.6A . 

2i6V/27A.  2i6V/SA 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F  O  B.  NEW  YORK  CITY.  SEND  M  O.  OR  CHECK.  ONLY  SHIPPING  SENT  C  O  D. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUBIECT  TO  PRIOR  SALE  AND  PRICES  SUBIFCT  TO  CHAMCt  WITHOUT  NOTICE 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILtX. 
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SEARCHLIGHT  SECTION 


RADIO  TUBES 


New  Low  Prices 


SKa  .. 

Our  Prica 
$.59 

Type 

6AG5 

Our  Price 
.72 

6l(?GT. 

Our  Price 
.54 

Type 

19SR7 

Our  Price 
69 

1R5 . 

.57 

6AL5 

.49 

6K8G 

.W 

12SQ7. ... 

.56 

1S4 . 

.69 

6AQ5 

.54 

6SG7 . 

.67 

35Z4GT. . 

.59 

1T4 . 

.61 

6AX4GT 

.94 

6SK7  Met  . 

.58 

35Z5GT.  . 

.42 

1A5GT.. 

.62 

6B8G 

.75 

6SH7 . 

.60 

50L6GT. . 

.50 

1B3GT. .. 

.93 

6B8  . 

.75 

6SK7GT  . 

.55 

49 

64 

1U5 . 

.60 

6BE6  . 

.57 

6SN7GT 

A2 

9F99 

1  90 

2X2 . 

.56 

6BQ6GT 

1.05 

6SS7  . 

.80 

5AP1 . 

4.55 

5T4 . 

1.59 

6C6 . 

.59 

6X5GT 

JO 

5BP1 

5  60 

5U4G  ... 

.50 

6H6  Met 

.54 

7Q7 . 

.64 

100TH. . . 

6  00 

6AB7  . . 

.83 

6J5  Met 

.50 

12AU7.... 

.65 

357A . 

7.00 

6AC7.... 

.82 

6J5GT... 

.46 

12SK7  Met 

.55 

803 . 

2.75 

Our  Price 
3  50 


Pwrehosing  AcxnH  NOTE:  all  tvb*s  on*  New.  Standard  Brandt,  Packed  in  oriqmol  cartons.  Immediote  delivery.  Terms  25%  with  order,  balance  C.O.D. 
Minimum  order:  Transmitting  lubes  525.00,  Receiving  tubes — 50  per  type,  or  multiples  of  50.  Discounts  on  large  orders.  Stole  quantity.  Coll  or  write 
today  for  detailed  price  list. 

We  ore  worfd-wMe  tupplitrt  to  Air  linos,  Govornmont  Agencies  and  tho  Kadio  Industrios. 

METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

1133  Broodwoy _  New  York  10,  N.  Y,  Chelsea  3-1105 


S/ieeial 

ValucrS! 

RADAR  INDICATOR 

unit  for  conversion  to  test  scope 
or  for  use  as  a  modulation  mon- 
itor.  Less  stand- 
Ntjf  Qjjj  5BP1  tube 
QC  and  controls, 
wiflaww  Complete  with 
W  7  tubes. 

WRITE  FOR  PRICES 

APS3  coMponcoU  TS159/TPX 


TS  1M/APS13 
TS251 

EES  Telepkones 
BC134 


TNIS.TNIT.TNIS,  BC342 


BC1033  BC639  with  RA52 

APS13  Rectifier 

SCR269F  k  G  SCR714  (BC1137) 
APR2  DyBeMolor  DM28 

APR4  witk  taoiiii  (latl*  quantity 
units  OTnilaUe) 

APRS  BC378 

SCR82S  RA42 

SCR  SOS  crystal  CBT3 

3S0ft.RGS4U  PMIO 

cable  MN26Y 

TSIO  LP21LM 

ISIS  BC1277 

TSS9  BC1287 

TS«9  lElBA 

TS92  MN2SC 

TS  100/AP 

PLUGS 

largo  qiionttty  available — write  for  pricott 
PL18S  PL171  MC277  PLISO 

PL170  PL172  ART-13-U6U 

Wrifa  for  our  itdw  1953  catalog! 

Shipments  FOB  warehouse.  20%  Deposit 
on  orders.  Minimum  order  $5.00.  Illinois 
residents,  odd  regular  soles  ton  to  remit¬ 
tance.  Pricos  subioct  to  cbonge  wilbaut  notion. 


R  W  ELECTRONICS 

D(pf  IL.  1712-14  S  Michiqon  Avf 

Chicago  1 6,  III 

PHONI  MAtr.von  7 


TALLEN  VALUES 
PLUGS 

PL  BB  (W.  E.  Typo  304)  ueod .  ,25 

W.  E.  Plug  310  oaod .  .40 

PL  BB .  SJO 

PLP  170 .  2  JO 

PLQ  IBS .  1.00 

PLQ  171 .  1.00 

PLQ  172 .  1.00 

PL  172 .  1.00 

Bloa  Metora  1-S7A .  BJO 

P  4  Computars . 150.00 

E  7B  S'gnol  Oenerator .  BO.OO 

Antenna  AT5/ARR-1 . 50 

Tuning  Unite  for  BC-BIO  NEW .  12.50 

MOTOR  SALE 

1/40  HP  WITH  SHAFT  S  FLANGE  MTG. 
115  V.  eO  CY.  3450  RPM 
50  V.  50  CY.  2S50  RPM 

$2.00  EA. 

no  V.  2  POLE  00  CY.  1  PHASE 
OniTE  BEARINGS  1750  RPM 
\W*  SHAFT  FOR  DISPLAY  MECHANICS 
WITH  MOUNTING  BRACKET 

.60  EA. 


Yoyp  Soft  Soyreo  Tor  JAN  Typo  Tybot 

OOt/VRM  .  I  tor?  . 7.M  I  RM 

OCI/VRIRI.  .99  I  IBTl . 71  |  Ml  *9 

003/VR1M.  .91  I  19V . )9|9MA.. .  1.1 


7.29  ITlAW.t...  2.M  9lf 

17.M  P123A .  7.99  917 

19.99  P127A  .  11.99  99«A 

.  9.29  211/VT4C  .49  IMS 

.  2.29  2310  2.99  1999 

1.79  299TH  29.99  1999 

3.79  394TLKlBBBac  9.79  1997 

1.99  t97A . 3.29  1913 


2129 .  13.79  I  II9A  < 


3.99  t  WLit3/999.  32.99  |  7193  . . 


tM»B  A  M  I  913 .  9.29  I  CrvBtel  OI*9e«  . 

.  «  g.|914  .  2.29  I  1N21  199 

C9^  .  I  «29y .  9.29  I  1N23A  2.99 

9C23 . 19.99  tiT .  1.24  |  lN23y .  2  79 

7*07  .  9.9#  I  943 .  .99  >  1N29  9.79 

Write  Por  Our  Special  Prlcea  on  Oecaivtns  Typ#  Tubaa 
and  othera  rot  listed 
Rat*^  aerd  P  O.  P.O.S-  N.V.C- 

ALLIED  ELECTRONIC  SALES 
74  Cortlandt  St..  New  York  7,  N.  Y. 

-  •  —  T  ense  SS40 


LIP  MICROPHONES 

MC  419  NEW  .35 


60,000  Used  Headsets 
on  sale  1.00  each 
HS  18 — HS  30— HS  38 


Ptoesuritlng  Kit — Hand  Pump — Dehydrator 
Cyl.,  30  Ibe  proaouro,  Gauga  and  Hose 
Brand  NEW.... 84.50 


CARRIER  EQUIPMENT 

Wcetern  Eleelrto  CF-IA  4-chaaael  eartier  teleohooe 
tarmlnelt. 

EC-IBI-A  l.ehannol  IBBBrM  eyele  earTtw  rtnoer*. 

CfO-B  S-ebannei  earvler  pllet  retHlal.d  tateeMM 
tarmlaeta  tomOMo  with  leer  ekanneto  IBBt/M 
eyrie  rlnelne 

CFQ.B  S-ehennel  allal  raeulMad  leleekene 

C-S?Yv.  F,  teteeroah  la  Iraoi  3*  to  12-aaaaaal 
terminals. 

FMC  I  ar  3  ahanneit  aairlar  toleokene  Immlnale. 
autamatle  reautellen,  duoles  ttenaltne  aa«a 
ebannel.  Carrier  freaoeotles  aaove  SB  KC.  lOeal 
tar  addine  channels  above  ty*e  "C*'. 

Comelele  eeelneerlnf  aad  Inetollatlaa  earvtoae 


CRYSTALS 

25,000  Pioces  Ih  FT.  241  Holders 
New  @  $.10  each 


RAILWAY  COMMUNICATIONS,  INC 
Raytewe,  Mlseeurl 
Tateobeaa:  FLemlne  2111 


Rocordar  for  undorwator  aound  aguip- 

manl  . SBO.OO 

Tranamittor — Aircralt  TS/APQ-2,  11  St.  400 

ey.  21  VDC  NEW . S20.00 

Radar  Transmitter  T-2B/APT-2,  IISt.  400 

cy.  200  Watte  NEW . S30.00 

Corner  Radar  Rof lector  NEW . S5.00 

R5  ARN-7  Typo  Corticated . $250.00 

TS125  Toot  Sot.  curoploto.  NEW.  .S125.00  oa. 

TSIO  Tool  Sot,  NEW. . B20.00  oa. 

TBIS  Toot  Sot.  NEW . $20.00  oo. 

TALLEN  CO.,  INC. 

159  CARLTON  AVE. 
BROOKLYN  5,  N.  Y. 

TRIANGLE  5  8241 


X-RAY 


All  trpM  for  ladiMtrlol  cmd  •ypyiioMpiol 
opplicottMu  Tttbooe  eobloo  oao  oooRpo»> 

MEDICAL  SALVAGE  CO.,  INC. 

217  I.  2Srd  St.,  Now  York  10,  N.  Y. 

Murray  HIM  4.42S7 


POWER  TUBES 
REBUILT 

UNIVERSAL  VACUUM  TUBE  CORP. 

137  Atoboiidor  Awe.,  Yonkers  3,  N.  Y. 


422 


August,  1953  — ELECTRONICS 


searchlight  section 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


TELEPHONE  TYPE  RELAYS 

Th«M  raloTs  hor*  b**a  ttoadard’ud  to  that  /jmBf 

coils  ond  tramss  ot  most  moauiactursrs  can  JWr 

bo  intorchongod  without  atloctiag  adiustmonts.  ^Sw 

A  wido  Tar.otT  oi  opplicabls  combinations  ^ 

oro  thus  poss'blo  born  a  comporativoly  small 

number  oi  roloys.  'Ur 

Listed  below  are  frames  and  ceils  from  our  stock.  They  n<ay  be  purchased  separately. 
Howerer,  a  complete  relay  consets  oi  coil  and  frame.  In  order. ng  complete  relays  specify 
wh'sh  coil  with  wh  ch  frame,  Le.t  FlOl  with  K117. 

Bepresenlative  completed  relays  are  also  listed  with  Toltage  and  current  ratings.  Values 
ore  indleatiTe  of  sensitivity  that  may  bo  expected  from  siasilor  combinations, 

CLARE.  (WOO  ohm.  OmsDC.S  mskra  (SAs)  sn«(l  ,  AIM^S  BENOIX  'Co  )k  init  k U  VIK’.  Cop^rr  .sliis. 


CLARE,  (WOO  ohm,  OmsIX'.O  mskra  (SAs)  snZTR 

E4.2S 

M3SA7  AUTOMATIC,  1300  ohm.  UnsDC.  SrRT  n  o. 

(lAl.  SI03  . 11.75 

CLARE  KIOI.  C-SOfl  ohm.  RPUT.  1  ms  DC.  Fs»t  Ar- 
Uon  #175  . 54.25 


sn.sos  . $2.40 

R5229Ai  AUTOMATIC  (tVlH'.  .sraT  n.o.  )3Asl.  T.l 

ohm^  Hlow  #4!S .  12^0 

R502IAI  AUTOMATIC  I.TOO  ohm.  MmsDC.  R1’8T 

n.o  lilt).  SII.3.  $2.05 

COILS 

(Ter  Cost  of  Rrlsy  Add  Pries 
Of  Cell  te  PriM  et  Frsms) 


Sfwk 

P  i05 

Stock 

PHes  1 

Nk 

Contaetf 

eieh 

No. 

Conttete 

saeh 

FIOI 

1.4 

I.2S 

Fill 

IB.  24 

1.78 

FI02 

2.4 

t.U 

F114 

IB.  34 

200 

F103 

24 

1.78 

Fill 

IB,  1C 

1  78 

FKM 

44 

2.00 

Fins 

IB,  14. 1C 

200 

F127 

84 

3.00 

Fin 

IB.  8.4. 1C 

4.00  1 

F128 

124 

AOO 

FI07 

2B,  14 

1.78 

Fine 

1.4.  IB 

1.S0 

FITS 

2B.  1C 

2.00 

F107 

14. 2B’ 

1.75 

FI  12 

2B.  24. 2C 

3.00 

F108 

14,  IB,  IC 

^00 

Fm 

2B,  34.  1C 

278  1 

F109 

1.4, 1C 

1.75 

F121 

6B,  1C 

275  I 

FI  10 

1.4.  2C 

225 

F122 

1C 

1.80 

Fill 

24.  IB 

1.78 

F123 

2C 

200 

FI37 

24.  iC 

200 

F109 

1C.  lA 

1.78 

Fits 

24.  2B.  2C 

3.00 

pn; 

IC,  2A 

200 

Fl» 

24. 23.  «C 

8.00 

F117 

1C.  84 

275 

FI  14 

34.  IB 

200 

F133 

1C.  IB 

1.78 

Flit 

34. 2B. 1C 

275 

Fm 

1C,2B 

200 

Fits 

34.2CI 

278 

Fins 

IC.  14.  IB 

200 

Fin 

84.  1C. 

275 

Fm 

iC.  34.  SB 

278 

FISO 

IB 

1.25 

F12I 

1C.  SB 

275 

Fm 

2B 

1J0 

FI  10 

3C.  IA 

2.28 

FITS 

3B 

1.75 

FI  15 

2C.S4 

178 

Floe 

IB.  1A> 

1.80 

F113 

2C.  3A.  3B 

3.00 

.  Stock 

Prieo 

Stock 

Price 

i  No. 

Ohms 

saeh 

No. 

OlHm 

each 

Kini 

0  75 

1.28 

KlOfc 

9(10 

1.78 

KI31 

5  0 

1.28 

Kino 

tono 

1.78 

KI02 

12 

1.28 

KISS 

12110 

200 

KtSO 

50 

1.28 

Kill 

1*10 

1.75 

Km 

176 

1.28 

K13T 

1425 

225 

1  KI5.3 

son 

1.80 

KISS 

isnn 

228 

1  KI54 

40(1 

1.80 

K139 

IMIO 

228 

Kin4 

4.11) 

1.80 

KI13 

2nno 

228 

1  KinA 

5(10 

1.50 

K140 

2300 

2N 

Km 

(KIO 

1.M 

KIM 

2.100 

280 

1  K134 

700 

1.50 

KII3 

30110 

2W 

{  KI07 

76(1 

1.80 

KI18 

5500 

278 

K135 

800 

1.78 

Kits 

40.000 

228 

COIL 

CONTACTS 

Stock 

Price 

Volts 

Ohms 

Circuit 

Anwe 

No. 

Each 

11640 

I)PDT(2C) 

in 

R.130 

8.96 

20mi 

isno 

DP'fTf24) 

in 

R538 

216 

(IDC 

115 

8PSTM4) 

10 

R.628 

1.96 

24DC 

27C 

BPOTfi.A) 

20 

M27 

828 

1I6\C 

DPDT(20 

10 

R.12S 

3H 

220  4C 

DPDTfon 

10 

R.129 

3.78 

22n4C 

DPDTfSO 

5 

RA31 

256 

12Hina  MOO 

DPDTf2C) 

5 

R532 

298 

30mi 

1000 

4PnTf4C1 

5 

R.133 

4.96 

111KC 

4PDT(4C) 

5 

R4SA 

4.96 

24  DC 

too 

5PDT(5C) 

5 

R5.35 

296 

SLOW-ACTION  COILS 


SPECIAL  CONTACT  ARRANGEMENTS 

Ws  rsn  supply  snr  contset  srrsnsrmsnt  up  to  20 
oontsrt  Irafs  (10  form  A  or  10  form  It:  or  romhlns- 
tlons:  or  (I  form  C)  for  s  nomlnsl  eitrs  rhsrsr.  To 
eomputs  rout  of  cu'dom  msdr  frsms  siM:  1.00  for 
hlsnk  frsms  pluii  ..10  fo  rssoh  form  C.  plus  .25  for 
sssh  form  A  or  It  snd  2.00  ss  ths  nomlnsl  extra 
ohsrss  TTius  s  frsms  with  2A.  SB.  1C  would  cost 
1,00  +  .60  +  .T5  +  .50  +  2  00  =  1.75. 

ADVANCE  RELAYS 


Stock 

SLOW-MAKE 

Price 

No. 

Ohmi 

etch 

1  KI22 

33 

1.60 

K146 

12S't300 

250 

1  K147 

DOO'ISOO 

260 

KI4S 

1300 

200 

K14A 

1.300  125 

260 

KI4: 

1600 '50 

260 

A-C  COILS 


DUAL  COILS 


Sle(A 

Price 

Sleek 

P.-iec 

No. 

Ohnw 

aceh 

Ne. 

Ohmc 

each 

K14I 

60 '2000 

225 

KU& 

1000  1000 

226 

KI42 

126  1300 

226 

K108 

lion  600 

200 

K143 

200/1000 

200 

KI42 

1300  126 

228 

Kins 

.VW-IIOO 

200 

K144 

I'ioo'.inn 

260 

KI44 

600  1800 

2.60 

KI41 

2000/6(1 

228 

K143 

1000  200 

200 

IF 

FERRULE  AND  OTHER 

WIRE  WOUND  RESISTORS 

AT  A  FRACTION  OF 
MANUFACTURERS'  ORIGINAL  COST! 


IMMlDIATe  DELIVERY 

From  Our  Wide  Assortment  from  0.2  Ohirs 
to  15  Megohms. 

ENAMEL  •  GLASS 
FIXED  •  ADJUSTABLE 

New  and  in  Perfect  Condition.  Nearly  all 
made  to  JAN  Specifications. 

Send  us  your  requirements.  We  have 
250,000  wire  wound  resistors  in  a  lorge 
variety  of  sizes  in  stock.  Complete  listing 
avoilable  upon  request. 


A  —  Normaliy  Open;  B  -  Normelly  Cloeed' 
C  Oetible  Throw 


ACCESSORIES  FOR 
TELEPHONE  TYPE  RELAYS 

(Terr  CRI  Mnldcil  Hekiditr  ('nvrr  tCRI 
(Terr  BR2  Un«  Ri-h.\  Hrst  krt  f  BR2 
CUrr  BRl  Short  Rcley  Hiwkrt  •HR! 

CAPACITORS 

TRANSMITTING  TYPE  4 


MFD 

WVOC 

Test 

Color 

Priee 

.00003 

1200 

2600 

Y 

.30 

1  .onnos 

1200 

2500 

Y 

JO 

.01011 

2600 

60X1 

y 

.80 

(AI 

(too 

1200 

Y 

.28 

.001 

I20l> 

2600 

R 

.38 

.(lOl 

1200 

2600 

y 

.40 

.002 

(too 

1200 

B 

.30 

.002 

1200 

-2600 

Y 

.46 

.003 

non 

1200 

Y 

.38 

.004 

260(1 

6000 

Y 

.80 

.01 

600 

1200 

Y 

.38 

.01 

1200 

2600 

Y 

.46 

.02 

600 

1200 

Y 

.48 

LEACH  RELAYS 

(Many  Others  In  Stock) 


1818 

S57P 

24 

STS 

lA 

11288 

1.55 

18T4 

SMA 

24 

255 

3A 

BMT 

2.H 

lOMAl 

SS8A 

24 

255 

IA 

11218 

2.75 

1575SNBP 

II7CX 

24 

42S 

2B 

0714 

7M 

18MB 

IMA 

24 

2«f 

2A 

imi 

2.M 

1827 

254 

• 

24 

1C 

msti 

2.95 

1575-414 

155 

28«nA 

2555 

1A,2B 

mfn 

2.95 

1517 

Ml 

Zma  U.se5 

ic 

BM8 

4.55 

18MB 

154A 

24 

Ms 

2A,1B 

BMl 

2.7S 

1S77BF 

2550 

24 

155 

0711 

2.25 

IIM 

171BL 

SOAC 

2A 

0715 

2.25 

ITM 

sss 

12 

M 

2A 

0717 

2.M 

ITM 

354A 

24 

MS 

lA 

Blit 

2.80 

intoc 

3M 

4-12 

24 

$A«l.b.)  0542 

1.95 

122fDC 

155 

U-24 

tl 

lAldA.)  0541 

1.55 

1774DE 

ISS 

12 

55 

2A 

BTlf 

2sM 

1751 

M« 

2s4 

4 

lA 

07M 

2.51 

ini 

SMD 

12 

87 

lA 

0771 

7.55 

1751 

251 

128 

15,555 

lA 

0222 

2.70 

12S3DEW1 

(2>mO  24 

i4(m 

2  I  2C(d.b.) 

(2BBDT  ItalRy*  •!«  hm9) 

0544 

5.75 

12MA 

ISS 

12 

9% 

lA 

11248 

1.50 

inrwc 

9MO 

12 

87 

2C 

B748 

2.75 

SLOW-RCLEASE 

Slock 

Price 

No. 

Ohim 

meh 

Kuy 

3  9 

1.80 

KI23 

78 

1.60 

KIM 

200 

1.10 

K1S0 

sno 

ZOO 

KI.61 

1000 

zoo 

KIM 

1300 

Z28 

K127 

2600 

2.60 

12STM  2720  24  250  1C  RTSP 

ITITOCWBr  tSSOL  24  155  2C  MS45 
1257WC  1540  U-15  57  IC  11545 
2  X  1251SM  ISeSM  5  15(ee)  2XlA(dA.) 

1257  155  5  15  lB(d.b.) 

2  Slew  lleleera  plws  1  Nermel  IMey  en  1  Oeec 
IIS45 

1254N  155  U  55  lA(d.b.)  0542 

25250C  I54C  12  42  4A  0251 

25240C  ISSO  24  155  4A  0212 

LEACH  LATCHING  RELAY 


74IKON  Ii5A  24  251  lA.  10  0255  4.S5 

Oeleera  1S5A  24  255  iA 

leach  solenoids 

•s«  24  151  lA  0545  2.55 

1754-1  24  151  lA  0415  2.45 

05  7.5-25  5.4  lA  0541  2.55 

5524Cai7  55  24  155  lA.lO  0252  tM 

S515C5P  55  12  25  lA  0125  2.4e 

S5U  255  24  IS  lA  0744  5M 

7554-12C  55  12  45  lA  0254  2JS 


AIRCRAFT  SOLENOID  CONTACTORS 

All  tyiM  B3:  B?A:  Bl:  BIA:  BS:  B5A:  USB:  B5A: 
BRR-  BTA;  B78;  B5:  B»:  Bil:  I2IM.I:  1204-3.  ets. 
•••(lahl*  liete  iteck  in  eiienlltira  In  ye'elar  niakra 
■t  lew  prlen.  SEND  US  VOUB  nEQUIREMCNTS. 


G.  M.  LABORATORIES  dSMs. 

RELAYS  gpjm 

DUAL  COIL  10AMP 
CONTACTS 

^  ..  ..  Friee 

Ne.  Vam  Ohms  COraMt  CeeM 

[21H  *!!  »FOT(ic)  2.25 

12755  1.5  1  I'l  lA  1.55 

12557-1  M  Its  OPDT(2C)  2.75 

Lm7-1  5ma  2255  lO  iM 

24  155  4P0T(4O  lltS 

11525  24  555  2A ,  M  2.25 

IMM  45  755  fc  iIm 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 

•Jt  H  ft 

I  Mnuy  typra  and  stm.  H>«d  us  your  Uunprlnt  or 
I  rainplr  for  mir  qiiotr  thir  prtrra  are  a  fraftlan  of 
i  (inRinal  fa4*torv  i-dhi 

I  I'd  Hral»  (4  ra  12  ttp«-i>  9  hriiBA 


7ERM8:— All  Prlraa  F.O.B.  Oer  Plant.  Ratrd  Firms. 
Nrt  10  Days:  All  Othsrs  Rsmlttanra  willi  0((isr. 


O'dris  Undsf 
510  Rsmil 
tsnes  With 
Ordsr,  Plu> 
A  nsrsximatr 
8  h  I  e  e  I  n  t 
C  h  a  r  f  1 1 
(ovsraos  will 
bs  rsturnsd.) 


CO  Hrals  14  ni  12  ttp>-i 
Lilt  KIT 

,:'M  HraU  (20  typra) 
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FAIR  RADIO  SALES 


133  SOUTH  MAIN  ST 

LIMA,  OHIO 


RADIO  DEVELOPMENT  A  SALES  CO 

111  ATlftHTIC  *Vv.-  .■04fa-lHLVN  t.  M  V 


SEARCHLIGHT  SECTION 


TRANSFORMERS— 100V.  60  CycU  Fri. 

>  VOLT  CT'ZSA— 10,000  V.  liu.  OPEN  FBAMX— 

O'  X  S'  *  4-^*' . 17.05 

Bte.  T«o  11  V.  4  A.  Wind- 
Inci — circs  IS  V.  8  A  or 

14  4  A . 

Bee.  14  Anip.  ..SI.CO 

Sec.  14  Volt  1  Amp. 

Sec.  14  0  Amp.  . .  .IS.OS 

Bee.  0-14  or  SO  VolU 
8  Amp . W.9S 


COAXIAL  CABLES: 

RG-8/U  (SPECIAL)  51.5  ohnu.  Bciae  die  u  BO- 
8/U.  I>rlcrc:  1  to  100  ft.  •  00  per  fu— 100  to  SOO 
ft.  9  7%4  per  rt  -500  to  1000  ft.  •  TO  per  ft. 
—1000  ft.  roll.  Or  8'/r4  per  It. 

RQ.S4/U— Tl  olum.  145  ft.  lenctb . 115.00 


FE-103  DYNAMOTOR 

with  niter  Uece  and  CcUee,  0  or  IS  VIlC  Input: 
output  500  Vix;  ISO  MA _ NEW:  138.85— TIHKD: 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 


INVERTERS 

5D3I  NJ3A-S7  VDC  Input:  output  110  Volt  400 

cjrle.  1  Phew  4K5  VA . 138.50 

RC-I09D— Input  13.5  VUC  18  A:  output  115  V  400 

cyrlc.  1  Ptiece  1.53  Anipe . $59.50 

PU-7/AR— Input  13  VDC  100  A:  output  115  V  11.0  A 

400  cyele  l.MIO  VA . 108.50 

PE.1 10— Input  18  VDC  100  A;  output  115  V  400 

oKlTj  1  1500  VA . Deed:  114.8$ 

PE-llO-Input  18  VDC  100  A:  output  115  Volt  400 

rrclc,  1  Plicae  1500  VA . tlced:  124.11 

NEW:  148.95 

PE.IIS  or  PE.20lr  Input  18  VDC  :I0  A:  output  80 

Volte  800  ryele  7.1  Amp. . Like  New:  112.05 

TYPE  800-1-0  -Input  18  Volte  «S  A:  output  llS  V 
7  Ampa,  1  I’luter  DUO  cycle . Deed  :  131.95 


Th*  following  it  lust  a  partial  list  ol  thu 
currtnt  utuctronie  and  alreratt  aquipmant  nam 
in  oar  warahousa.  Writa  tor  eomphta  iafortna- 
tion.  Prompt  ropiios  to  aii  inquirits. 


■  MOTORS: 

24  VOLT  DC  1/10  H  P 

2800  RPM  Reverelble  Motm-. 

Bile:  5-k'  x  3-14'  Hhert 
Slie;  1'  X  H'.  Emeraon  #180- 

0411  —  l>rlce . 15.85 

GEAR  HEAD  for  ebore  motor. 
Bell  Beertnx  (iverrd  Hheft,  10 
to  1  reduction  Price:  10.95 
COMBINATION:  MotorendKe 

ductlon  tleer  . 110.80 

24  VAC  OPEN  FRAME— 10  RPM  Double  Hbeft  Beck 
Ueer  Motor  eltb  Dlaencege  Clutcb.  Hheft  elie;  l-H' 

X  3/10'  . Price:  16.85 

24  VAC  OPEN  FRAME— 3  RPM  Reck  Oeer  Motor. 

Bheft  ilie:  S'  x  3/16' . Price:  15.95 

24  VOC  REVERSIBLE— 5000  RPM  with  Mexnetlc 
Rreke.  Klenge  Mount  Spline  Hheft — ilu:  H'  x  3/18'. 
Motor:  4'  L.  X  1-hi'  Die.  GE  Motor  only 

»5BA35AJ31A  . Price:  18.95 

24  VOC  AIRWAY  MOTOR— Model  FZ-350.  Ap¬ 
prox.  5(810  RPM.  Motor  alxe:  1-14'  x  i-H'.  Bheft 

elxe:  14'  x  14' . .Price:  14.95 

20  VOLT  60  CYCLE— 00  UPM  BnKfarnnous  Cramer 

Motor  #1147  Bheft  elxe;  1'  x  H' . 11.95 

no  VDC  1/70  HP.  1550  RPM.  Motor  eize;  4'  x 
2-14'.  Blieft  elxe:  I'  x  3/ir.  Redmond  #157.. 14.95 
6  VOC  1/20  HP.  4000  RPM.  Motor  etie;  5'  x  r 
Hheft  elie:  %'  x  14’.  Redmond  #K-66..1Mce;  14.95 
12  VOC  1/30  HP.  4500  RPM.  Motor  dee;  S'  x  1-14'. 
Hheft  elxe:  1'  x  3/16'.  Delco  #5047510 . 14.85 


RC-103&AN/ARN-5  ILS 

Now  ki  original  cortoni.  Compioto. 
Conebta  of  all  accosioriot,  pine  AS- 
27A,  RRMB/ARN-S  and  BC-733D. 
MMifiod  to  flog  alarm. 


TBS  4  &  5,  NEW,  COMPLETE 

lE-lT  TEST  SET 
AN/ARN-T  COMPLETE 
SCR-269  COMPLETE 
AN/ARC-1  VHP  EQUIPMENT 


BLOWERS 

115  Volt  00  cmie  RUlWER 
•  pictured)  ■  approx.  lUO  CFM 
114'  Intake;  f  outlet. 

Quiet  runalne  Motor  alxe: 

S14'x314'.  .NEW  —  not  Oor  t 

aurpliu.  <0  OC 

Order  .\a  KTt.TI)  90.T9 

DUAL  BLOWER-  Ranie  ee  UN-SSO  ebore,  except 

hex  blower  aaermbly  in  each  dde  of  motor.  Order 

No.  1088(1  . $13.95 

COMPACT  TYPE— (08  CFM.  motor  built  Indde 

wi'iltri-l  reee.  4  14'  Intake:  3-14'  x  3'  IMa,  Complete 
xlee:  4-14'  W.  x  8-14'  II  x  8-14'  D.  Order  Np. 

1C067  . lU.SO 

FLANGE  TYPE— 140  (T.M.  3  14'  Intake:  l-H'  Die 
Complcie  alxe:  6-H'  W  x  7-14'  H  x  6-14'  D.  Order 

.Vo,  1007  . 118.05 

FLANGE  TWIN-  175  CFM.  4-H'  Intake;  3-14'  x  T 
Die  Complete  elxe.  11-14'  W  x  9  14'  H  x  8  1/16' 
D.  No.  W069 . 121.95 


BC-611  I.  BC-721  HANDIE 
TALKIES,  Plus  SPARE  PARTS 
Quantity  available 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART.13  XMTR 

T.47/ART.13XMTR  CU-24  ANT.  LOAD 

CU.25  ANT.  LOAD  DY-1 1&  12DTiiamVr 

MT-283  MOUNT  0-16  LFO 

MT-284  MOUNT  ATC  DYNAM’T’R 

SA-22  ANT.  LOAD  C-87  CONTROL  BOX 


24  VDC  REVERSIBLE 

MOTOR  -3.7  RDM.  40  Ib. 

Toruue  Motor  Hlie;  5-H'  X 
4-l/;i3'  X  S-S/IS*.  Hheft  Rlie: 

21/31'  X  1/16'.  Alao  operatee 
24  I'hilco  No.  441- 

1 008  . 15.95 

27.5  VDC -6000  RPM.  1.5  OX. 

In.  Rbaft  Hixe:  l-H'  x  14*. 

Motor  Hlxe:  2  H'  x  l-H'.  No. 

.506»-267  . 18.95 

27VDC— 1-10  HP-3.V)0  RI"M  Bheft  Rlee:  H'  x  H'. 
Motor  Hlxe:  4'  x  3-H',  Air  Aaaoc.  No.  EE-763 

10.95 

80  VDC  -l/.V)  IIP-SOOO  RPM.  Shift  Rile;  %’  x  H' 
Motor  Hlxe-  5'  X  3*.  O.E.  No.  5  P.N38HA10.  .18.95 

28.5  VDC— 1/35  HP— 2200  RPM.  Hheft  Hlxe:  l-H' 

X  14'.  Motor  Kie:  4-14'  x  3-14'.  Electrolux  No, 
16876  . 15.95 


TRANSFORMERS  AND  CHOKES: 

400  TO  2600  CYCLE 

PLATE  TRANSFORMER— l>rlmerr;  0-80  115  Volt 
400  2600  CPH  Max.  VA  785;  Hee. :  2000  0-2000  .3 
Ampa.  Inx.  9000  Volte,  Tlierinedor  #C8-56t6 

119.95 

FILAMENT  TRANSFORMERS: 

Primary:  0  80-115  loll  400-26tl0  CPB  Mix.  VA 
.^5:  Hec. :  2..T  Volta  10  Ampe.  Ina.  6000  VolU. 

Thermedor  #CH  8751  . 14.95 

ITImery:  0  80-115  Volt  400  2600  CPH  Max.  VA 
100:  Heo. ;  5  Volta  15  Ampa.  Ine.  5000  VolU. 

Thermedor  #rH-8750  . 10.9$ 

FILTER  REACTOR — Indiicienoe  2  Hy.  DC  current, 
0.3  Amp.  Ine.  5000  Volta . 10.95 


AN/APG-13-A  RADAR 

Abeolutaly  complato,' brand  now 


AN/APN-2  MG-1S3 

SCR-729New  APS-2,  3.  &  15 

TA2J-24  Componentt 

RTA-IB  AN/ARC-5  VHF 

BC-1016  SCR-274  &  ARC-5 

APA-6  INDICATOR  Command  Equipm’t 
APA-11  INDICATOR  R-4/ARR-2  RtKeivcri 
APA-17  RADAR  BC-640  VHF  XMTR 

HS-33  HEAD  SETS.  SCR-510 
NEW  SCR-522 

MG-149F  &  H  MG-153 

SPARE  PARTS 

SCR-720  SCR-522 

SO-7  AN/ART-13 

AN/ARN-7  AN/ARC-1 

SCR-269  BC-611 


CRYSTALS! 


SOLA 

CONSTANT  VOLTAGE 
TRANSFORMERS 


SCR-718 

Altimatar  oqulpmant— complata 


500  VA . 50.00 

95-125/115  V 

western  engineers 

ELK  GROVE,  CALIFORNIA 


To  insure  the  finest  of  service  and 
quality  of  merchandise,  we  hove  just 
recently  put  inta  operation  our  own 
reconditioning  and  function-testing 
plant,  complete  with  all  facilities. 


CfbYtTB  sio  SH  (Ct  t.MO  7.700  K«.  witli  taalo# 

TRP  RBCRIVVR  b«  ud^m  •  raOi*  tsmp—. 
Rm  buBl'U  IfipuL  B  tSO  V  A  M  tniiii.  IpivrsftUy 
TIUMBMITTRK  mm  BbT  V.  KABILY  COK- 
vKrTBD  TO  •  V.  TKANflMITTRR.  Hm  t'  RA 

I  »  ft»p.  It  P.  mM«t.  THINK  or  ITt  llil*  mvdm 

!•«  ^*7  BtFrraft  m»rlaB  b««4.  and  $0  TB.  40  aviM  ■■•bU* 

OR  BbW  liiDiit  baaM  Bv  •••TMtlM  rafiB  tb«  Mlj)  •** 
aavM  to  9m4  10  mtqnmn  i—\  RXCILLRNT  CONDITlONt 
Camplaia  viib  II  V.  Dranmnimr.  Look  al  dfIbm  aad  parta: 

X»ir.  wHbaaR .  U.M  Rm.  wKb  aaN. . tAtl 

t  aaBid^  batM.e.  .  I.M  Taatag  Haad  .  .  . . . . l.Ot 

riataabU .  -  i.M  Raab  aaa  abtiak  ■MiEai..  t.OO 

It  ▼.  BapwItM  B  plM  la  Bai<f.  pm4  tm .  t.M 

RaoMaP  Yalaa  tU.lU  Tba  Wbala  Daat  #|  ■  OR 

Caaiplaia  wUk  t  MRS  BabaaiaUa.  Oaly..  #19.79 

•VVtHBI  Wa  ba»a  UrtaM  Maak  la  U  t.  ToMplata  Uaa  for 
•■part.  «bnlaai.la.  ilaatara,  atiarafk  aad  ladaMry. 
MLLRIIRI  Wt  lap  orloM  far  aaw  aad  aaad  radia  gaar. 
Wrilo  t«r  frao  ••iMaowa* 

All  ardari  R.R.R.  L**  Awoalaa.  daoaalt  rooulrad 

AH  ItaMM  BMb^rl  la  orlar  »al«. 

COLUMBIA  ELECTRONIC  SALES 

Md  Raitli  Rt.  La*  AwpalM  tt.  CiKIfe 


100,000 

RELAYS 


VA  U  ELECTRONIC 

A  n  INDUSTRIES 

2033  West  Venice  Blvil.— Depf.  E-25 
Lot  Angelas  6,  California 
Phono:  Rtpublie  3-1 127 


ALL 

TYPES 


Aogml,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


Buy  Direct 
From 

M'facturer 


DIRECTRON  SELENIUM  RECTIFIERS 


Full-Wav*  BrMf*  TypM 


W«  can  maiiuiactur*  other  Selenium  Rertlflen.  Selen¬ 
ium  ReetlBen  Supplies.  U'MllS..  A  Chokes. 


PARTIAL 
LISTINGS  OF 

OA2 . M 

OB2  1.M 

ODF-VKIM  .M 

lATST .  M 

1AD4 . l.St 

lAE* . M 

»10T .  .M 

un . i.M 

»Z7 . U.M 

1L4 . n 

iNni .  1.M 

tN2SA . 2.2S 

1N21B . 2.SS 

INMA  . .  .7S 

1N44-MM.  1.21 
1N4W**C..  1.1* 

1N4T . «.** 

1N4<(00  . .  .» 

1NI2 . n 

INMlSpl.)..  .77 

INMA . M 

INM . 71 

INM . n 

1N7* .  \M 

INd .  I.** 

1X2A . M 

2C1«A  17.71 

2C4* .  t.S* 

2C11 .  l.tl 

2C12  I.M 

2C2*  2.M 

2C2t  . I.M 

2CM  l.tS 

2J22  I.M 

2JS2  21.11 

2JM  .  21.21 

2J»  M.M 

2J11  U.M 

2K21 _ 27  .M 

2N41 . 11.M 

2X2 . .M 

1A4  .11 

lAPl  I.M 


AND  DIODIS 
IN  STOCK 

•ALl . 

lAQl . 

•All . 

lATl . 

«AU« . 

lAVl . 

MS . 

ME! . 

MQIOT...  1 

MZ7 . 1. 

•C4 . 

SCM . 

•E4 .  1 

tF*-M . 

tn-G . 

(01-0 . 

(HI . 

SJIOT . 

(J( . 

177 . 

(N4  tSyhr.).  1 

(IMA .  1 

(KIOT . 

(N7  Mtl.  .. 


TUBES 


SB2t . 7.M 

»n . 4.71 

»m . I.M 

lC21(OE)..  7.11 
SC24-240..  1.11 

1C27 . 7.M 

ICll . 1.** 

10S-12M...  .M 
10n-S2  ..  S.M 
1E2V(2*B..  (.11 

irs7  .  1.71 

IQIOT/O..  .M 

4a24 . 4.M 

4D22 . IIJI 

4012 . IIJI 

4X1MA _ 21.M 

lAl . 2.71 

1021  (WE)  14.71 

1N40Y . IJl 

1U40 . 11 

SV4C .  .11 

1W4  .  31 

1X40 . 11 

(AB7 .  .M 


CK-HM  ..  t.M 
MW  (VM.).  AM 
HU  .  2.U 


(S7MM....  .W 

•S07 . 71 

(S07 . 72 

(SJ7  . H 

(SK70T(tyl)  .12 


m-A  (WE).  1.M 
lt7A(WE)  2.M 
411-B  (WE).  7.M 
4S7-A  (WE).  1.W 
4W-A  (WE).  2.71 
417-A/U42  1.11 
4U-A  ....  1.11 
414A/2CU..  7.11 

7W-0 . U3S 

7S7-A .  1.M 

7*7 . I.M 

CK-Tlt _ 1.M 

711-A .  (3* 

717- A . U 

721-A . All 

TM-C . 7S.M 

Ml . 1.7* 

*W . 2.M 

(M. . U.M 

*•7 . 1.17 

tU . AM 

ni-A .  l.H 

(12  . 2.7* 

S12-A . I.M 

•11 . 1.11 

114 . 1.71 

111 . 1.21 

S21-B  . 12.11 

t12-A . t.M 

*17  131 

11* .  AM 


12*77 . m 

lltN7 . 71 

12SL7 . M 

12SN70T.. .  .7* 

12SQ70T.. .  .11 

12*117 . N 

Mr7  .  3* 

21AV1  _ A21 

21*Q(OT..  AM 

21I.10T . 11 

2S» . 17 

2*07 .  AM 

1»1 .  31 

llCl . 4* 

llLl  .  .H 

ll-T(Elinac)  2.71 
IIZIOT  .41 
MCI  3* 

1*1-F(WE).  I.M 

U7Z1 .  13* 

F-12SA .  AM 

211  71 

2MTH  . .  .173* 
FO-271/ 

1111  ...  U.M 
274A  A  ■  I.M 
271-A(WE).  AM 
MS-TH  7.71 
M4-TL  1.71 
11*-A  (WEI  1.11 
m-A  'WE).  I.M 
12*-A(WE)  AM 
IM-A  (WE) .  4.W 
171-B  .11 

171-A  (WE).  43* 


•*L70T. 
•*N70T 
•VIOT.. 
1W40T. 
•WIOT. 
•  Vl-O  . 
•XIOT.. 

7A7 . 

7«7 . 

7At . 

7C* . 

7C1 . 

7CM 

TFT 

TEFT 

TM7  .... 

12A( 

12AT7.. 

12AU7  . 

12AV1.  . 

12AX7 

12AV7 

12BAS 

12B04 

12BC1 

12SM7  . 

12*A7  .. 

12*F1  . 

12*07  . 

12U47.. 


•  Vlbrapacki— 4  VolH  Input — Mallory  SSO 
V.  9  12S  MA.  Out — Now . 


•  Vacuum  Capacitors  50 
MMF.— 20  KV.  .  .$9.50 


•  W.E.  Steel  Va"  Panels 
10  Vs"  X  19"— New— 
$1.00 


•  N*w  Erco  4  Channel  Ship-To-Shore  Marin* 
Transmitter— Receivers-^. C.C.  Approved 
— Writ* 


IM-C  LIBERTY  STREET  «  NEW  YORK  S.  H.  Y. 


A  NEW  BUILDING  _ [ 

IMPROVED  FACILITIES  ^ 

for  the  manufacture  of  ■ 

WESTON  TEST  EQUIPMENT - 

I  DUMMY  LOAD  TS-90B/AP  AVAILABLE  NOW 


Weston  Laboratories,  Incorporated  U  pleased  to  announce  the  OYailabilltf  ol  the  new 
dummy  lood  T8-90B/AP.  These  precision  SO  ohm  loads  provide  a  means  ior  termlnotlnq 
hiqh  power  puls*  modulators  and  ior  dividlnq  the  output  by  SO  for  the  purpose  oi  measurinq 
ond  Yiewinq  the  output  puls*  with  on  oscUioccop*.  Capable  oi  standinq  500  watte  oi 
OYoroq*  power  at  a  peak  Yoltaq*  oi  5000  yoUs.  dies*  units  are  sxceptionally  well  built 
with  special  components  ior  unusually  lonq  Hi*.  Furnished  with  instructions  irom  stock. 

Other  desirable  pieces  oi  test  equipment  include: 


T*-SIS 

TS-IHA/U 

TS-Ml/U 

TS-ITS 

TS-m/W 

TS-IM/U 

TS-4U 

TS-41S 

TS-421/U 

TS-4S1/U 


T*-2U  UP 

TS-22S/TSM 

TS-22SA 

TB-21M 

TS-2S2/TPN-2 

TS-2StS 

TS-2M/AFN 

TS-2S1 

TS-2S7/AWII 

T*-M1 

TS-ISM* 

TS.2T** 

TS-2tl/TKC-7 

TS-2M/eF 

TS-2SI 

T*-2*7* 

TS-Ml/U 

TS-Ml/AO 

TS-ni/FSM-l 

TS-121 

TS-IM  U 

TS-12* 


FILTER 

CAPACITORS 

CMttty 

W.  VHIac*  1 

E*. 

SM  MFO. 

M  V. 

.M 

ISM  MFO.  i 

U  V  i 

3* 

ISM  MFD. 

MV.  1 

A2S 

1-117  1 

1-212 

DAW 

1  TS-UA/TRC-l 

TS-M/AF* 

TS-US,UF* 

1-122 

1-222/A 

F* 

TS-ll/AF 

TS-M* 

TS-Ul 

l-i2t 

1-221  A 

1  F4E 

T*-M,AF 

TS-B2/AF 

TS-IM 

l-13tA 

1-221 

*o-t/u 

TS-IS/AF 

TS-M/TFS-1 

TS-IM-TFK 

1-1M« 

1-231 

<  TAA-ISWL 

TS-M/AF 

TS-M/AF 

TS-IM/AR 

l-llS 

1-24S 

TS-IAUD 

T*-M/T(M 

TS-IM,  AF 

TS-lTS/ARN-t 

1-1S7A 

1E-21A 

Tt-IA/AF 

T*-4t/ AFM-1 

TS-ISVAF 

TS-in/UR 

I-IMA  i 

,  lE-M 

TS-BA/U 

TS-M/AF 

TS-1S2/AF* 

TS-174/U 

1-14M 

IF-U'C 

T*-ltA/AFN-l 

TS-47/AFR 

TS-IM/ AF* 

TS-ITS/U* 

1-US  ' 

'  1*-Ut 

T*-U/  AIM 

T*-il.  AFO-4 

TS-US/AF 

TR'1S2/UF 

1-147 

IS-IM 

T*-U,  AF* 

TS-H  AF 

TS-Ul  CF 

TS  U4/AF 

l-lflA 

LAD 

TS-ll/AF* 

TS-M/AF 

T*-U7,OF* 

TS-IM/U 

1-U7A 

LAE-2 

TS-U  AF 

TS-M 

TS-US/AF 

TS-112/CFM-* 

1-U7 

LAF 

TS-lM  AF 

TS-M.  U 

TS-12S/AF* 

TS-U4/CFM-4 

1  la 

LM* 

TS-U/AFN 

TS-ll/AF 

TS-127/U 

TS-IM /CFM  4 

1-177 

LU-2 

TS-IB 

TS-(2/AF 

TS-tn/AF 

TS-117/CFM-4 

1-174 

LU-1 

i  TS-IB 

TS-U/AF 

TS-IM 

TS-lM/CFM-4 

I-IM 

LZ 

TS-2S/AF 

TS-MA/FM2-1 

TS-M2AFO 

TS-2tl/AF 

1-194A 

ME-S/U 

1  T*-?*  AFM-1 

TS-MA 

TS-Ml  CFM 

TS-IM/AF 

1-144A 

OA 

TS-24  AFR-2 

TS-7(-AFM-I 

TS-144.  TRC-S 

TS-2MAF 

l-2t3A 

OAA-2 

T*-2B  TSM-1* 

TS-7S/U 

TS-14S 

TS-2S7 

1-244 

1  OAK 

T*-n/TSM 

TS-S7/AF 

TS-M7/AF* 

TS-21(/  MFM 

Currml 

(C*n- 

tiruMus) 

14/14 

V«lt* 

34/24 

V*H* 

44/42 

V«lto 

1  Amp. 

S1.M 

1231 

$3.74 

2  Am»t. 

204 

1.M 

4.44 

2W  AifipB. 

t3S 

4  Am#*. 

4.24 

7.11 

U.11 

S  Amp*. 

4.74 

•3S 

13.44 

14  Am#*. 

4.74 

U.71 

2*3* 

12  Am#*. 

4.44 

14.24 

2S.M 

24  Am#*. 

11.21 

21.M 

U3S 

U  Ampa. 

14.24 

12.M 

41.M 

44  Am#*. 

2S3S 

M.M 

M  Ampa. 

2S3( 

4a.M 

ELECTRONICS  — Vlugust,  1953 
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SEARCHLIGHT  SECTION 


1BS2  . . 

IBM  .  . 

IBS*... 

ELIC  . 

IDtGT 

IM 

1N21B 

1N21A 

IN21B 

INM 

INMA 

1N39 


1N2«A 
1N4S  . 


PULL  WAVE  tRlDGE  TYPES 


.  s».u 

.  I  .  U.M 

W  M  fUja  ».M 


U.U  I 

UM  42M 


m 


RECTIFIER  TRA.T8FORMERS 

All  PrlaarlM  TmhA 
MO.I2t  Vu  M  Cy«lM 


UI-AIHP  LHOKRS 

SAMPS 

.03  HY  .1  OHM 

IS  AMPS 

.eiSIIY  .abOIIM 

ii.ss 

M  AMPS 

.OOTIIY  .03  OHM 

2s.se 

FILTER  CAPAfTTOnS 


MOTOR  SPECIAL 

Diahl  Cat  /FB2ia|.«  Ilf  Vae 
«n  Cyelaa  0.4  Amiia  ItOO  RPM 
VPoia  Sbadad  Tyua.  Shalt 
H"  *  I”  LtOBa.  Ban  Raariaa. 
Caat  Frama.  ShM-  Wt.  0  Ll«. 


OIL  CAPACITOR 

a  a  ,.U  MFD  0000  V.D.C.  Uaa 
bou'aeetioa  la  parallal  for  .1  MFD 
ar  la  aarlaa  tar  .OTS  MFD.  Cal 

#MFM1 .  Ma 

Lota  of  all  la  oric-  oartoa . SfM 


MISf^ELLANEOCS 

Oraia4>  Whaal  bulba.  lypa  «»A.  f  rolU  Doa.. .  .UM 
Sataaluai  Rai-t ,  RrUaa.  aoVAC-»VDC  t  Amp...  4.0t  I 
Clfault  Brhr.  10  Amp,  tharmal,  poah-lo  raaat . .  .*  ,40 

AFC  I  to  MMFIt,  aopawdrlvar  aUiuBi . .  •20 

ThorSanmo  I  :iiaAa  10  Ilya.  5f  Ma.  Falty  CaaaS. .  .M 

Fm  l/M  Ama.  OAG . Daa.  .M 

Dll' atallar.  I  MFD  OOOVAC  KOMtOAO . IJO 

Phaaalavartar.PTR  MC  4lt-A  i^tabaa . t.M 

IMI  t:aaa.<4ii«.  4  MFD  OOOVDC,  Ract.  Caaa .  .10 

•haRCaapIlBa.aaraaUe.  K”  lak" .  OS 


FILTER  CHOKE 

(0  Hya.  40  am.  ITOOr.  RMS  Taat.  Ray- 
tkaoa  Typa  U740t.  DimaD.  SH*  a  Ht* 
I  m".  Sbpa.  aalclil  0  Iba. . tUO 


MiBlaisai  arOor  U.M.  All  prlaai  ora  FOB  ablp. 
plat  palat  OanO  abaak  ar  MO.  Wa  will  tklp  traa»- 
oartatlOA  aharpaa  aallaat.  RotaO  aoaaaraa  aaaO 
F.O..  Taraia  Hat  10  Oaya. 

GATES  ELECTRIC 

«l  WEST  BROADWAY 
Now  York,  N.  Y.  Pkoiio  WO  2-7St7 


Wo  howo  ono  of  tho  laiqool  stocks  of  spoc.ol  purposo  tubos  in  tbo  Unitod  Stolos  for 
Immodiato  shipmont.  Wo  soil  tubos  onlY  emd  consoquontly  ooch  ordor  rocolooo 
iadlTtdnal  attontion  from  tubo  spodalists.  Wo  soil  only  now  tubos,  standard  brands, 
oithor  IAN  or  commorcfal  spociflcotiono  dopondinq  on  stocks  on  hand. 


OaI/VRTS .  1.02  2X2 


OB2  . 

OBl/VROO . 

oca/vRios . 

ODS/VRISO . 

IB22 . 

IB2b . 


IB27 .  12.25  aC2S 


.05  lAPl  . 

.04  3B7/I201 . 

!s5  1B28: *.25  as4TL...........  s7ssaoB .  200 

1.00  aB20  .  0  04  107A .  8.05  sa2A .  S.50 

2.25  3C24/24G .  1.10  SIOA .  1.25  SM .  4.75 

12.25  aClS .  4.05  a27A .  0.05  S.I7 .  t.45 

2.45  SCPI/SI .  1.40  a28A .  5.05  SIS .  2.05 

2.50  SDO/ 1200 . 15  S20A .  5.05  Ml . .M 

0.05  1P.70 .  1S.05  lllA .  1.25  045 .  .$* 

M.50  1PP7  .  1.40  151 A .  4.25  800 .  1.75 

2.40  4API0 .  1.05  157A .  14.05  001 .  14.75 

.80  4B28  .  2.05  17IB . 05  804 . 75 

.50  4-I25A  22.00  188A .  1.40  800 A .  1.10 

2.50  4-i50A . ; . ; : :  12.00  mx . : .  4.75  ooobx . 40.8# 

2.50  4X27 .  18.05  4I7A .  8.80  872A  .  l.M 

1.40  4J42/700A  .  24.50  450TH .  40.75  870 . 05 

.00  5AP1 .  1.40  450TI .  40.50  870 .  .40 

1.00  5C10/CSB .  1.75  510 .  10.75  021 .  1.25 

2.20  5FP7 .  1.50  551 .  5.75  OllA .  4.M 

1.75  rSB  .  1.75  812A .  2.50  054 .  .15 


.00  250TH .  10.50  81 1 A .  ISO 

.45  2S0TL .  10  50  812  .  2.70 

0.05  28SA .  0.05  8I2A .  1.50 

.10  280A  5.75  814 .  2.05 

2.40  104TH .  7.75  S20 . 75 


0  75  SMB .  2  00 

5.05  812A .  8.50 

1.25  810 .  4.75 

0.05  8.17 .  1.45 

1.05  818 .  2.05 

5.05  841 . 50 


1N38A .  2.20  5R4GV 


4.70  ro A  .  5.75  550... 

.05  0AK5 . 05  015... 

.50  7BP5  .  14.05  700A 


1.25  511 .  10.05  055. 


IN50A .  1.45  RKM 


IN58  .  1.45  15T  Elmar . 

IN58A .  1.80  45  Spec . 

INOl  .  2.00  VT52  . 

IN04  . 05  VT02  . 

IN05  . 70  F08IA  . 

INOO  JAN . 00  RKoa  _ 

IN70JAN .  2.40  RK71  . 

IN7I  .  7.20  RF.1.5  . 

1N72  . 05  VTOO  . 

IN75  .  2.50  VT08  . 

IN8IJAN.  ...  1.05  I  BOTH . 

INIOO  .05  VMII . 

INIII  4.10  HYII4B . 

1NII2  1.40  VT127 . 

INIII  1.05  FI28A  ..  . 

INII4 .  1.25  204A  . 

1NI15 .  1.80  205B  . 

INI25 .  1.05  200  . 

INIII . 05  211 . 

INIIS .  .00  211  VTOT.  RCA 


I.IO  050  . 00 

.10  057  . 15 

24.50  058A . 05 

4.50  KII48  .  M 

2.00  CKI005  . 75 

1.40  1201 . 10 

.80  1204 . 50 

1.40  1200  . 15 

10.50  1008 .  1.05 

10.50  1010 .  1.05 

4.25  1010 .  .15 


IN52 .  1.10  7f;4  . 20  70IA .  4.50  X1148  .  M 

IN54  .  1.05  7X5/1201 . 10  702 A .  2.00  CK 1005  . 75 

IN54A .  1.45  tOY . 45  701A .  1.40  lOTl . 10 

IN55  2.00  I2A0  . 40  704A . 80  im . M 

1N55A .  4.10  IOC .  1.10  705A .  1!’  .  ,  2! 

IN50A .  1.45  RKM  . 10  700EY-CY .  10.50  1010 .  1.05 

IN58  .  1.45  15T  Elmar .  2.75  707A .  4.25  1010 .  .15 

1N58A .  1.80  45  Spec . 10  707 B .  0.05  1025 . 10 

INOl  .  2.00  VT52  . 10  708A  2.75  1020 . 10 

IN04  . 05  VT02  .  1.25  710/8011 . 40  1020 . 15 

INOS  70  F08IA  .  1.40  7I1A . 05  lOM .  2.05 

INOO  JAN . 00  RKoa  2.40  7I5A .  1.10  1041 .  2.40 

IN70JAN .  2.40  RK71  . 00  7I5B .  4.50  1042 . 40 

IN7I  .  7.20  REI.5  .  10.05  715C .  11.75  7101 .  .10 

1N72  05  VTOO  40  7I7A .  1.25  8001 .  18.05 

1N75  2.50  VT08  .  10.05  71*BY .  45.00  8011 . 40 

1N8I  JAN  .  1.05  I  DOTH .  7.75  72IA .  S!!? .  ?  15 

INIOO  .05  VMII . 00  72JA .  1.50  80I1A .  1.05 

INIII  4.10  HYII4B . 01  721AB  .  10.05  8020  .  2.05 

INII2  1.40  VT127  1.75  724B .  1.75  8021 .  2.05 

INIII  1.05  FI28A  .  80.50  775A .  5.05  0001 .  1.20 

INII4 .  1.25  204A  10.75  800 . .  ‘  Z*  !*•? .  .  •5 

INIIS .  1.80  205B  .  1.40  801 A  .  .10  0003  .  1.25 

INI25 .  1.05  200  05.00  803  .  1.75  0004 . 20 

INI33  . 05  211  . 75  805 . '  3.25  0005 .  1.0* 

INIIS .  .00  211  VTOT.  RCA.  1.75  807 .  1.50  0000  . 25 

2N37  0.70  2I7C  .  0.05  808 .  2.50  0  AMP  TUNGAR 

2N38  7.20  245A  .  2.15  811 . *  2.00  BULBS .  2.05 


MARITIME  INTERNATIONAL  COMPANY 


11  STATE  STREET 
PhoRBi  DIgby  4-3192 


LOOKING  FOR 
HARD-TO-FIND 
PARTS  & 
EQUIPMENT? 

Just  a  partial  list  of  our 
present  stock: 

o  BC-348  •  BC-342  •  ART-13 
o  ARC-3  •  APN-9  •  LM 
•  BC-221  •  BC-611 

o  VARIOUS  TEST  EQUIPMENT 
NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  attention  to  oil 
inquiries — oil  languages 


Atton:  Schtwla,  Labs,  Hamtl 

WE  PAY  MORE 

FOR  RADIO  FARTS  A  EQUIPMENT 
Coab  In  an  yaar  aarplat  aealoaiant— 
ar  wa'II  traOa  lor  aaaiatlilao  yaa  raally 
naad.  Write  taOayt 


Write  far  FREE  Sorslaa  Catalao. 

HARJO  SALES  CO 

4109  BURBANK  BLVD. 

P.  O.  Box  1187 
Magnolia  Park  StaHen 
BURBANK,  CALIFORNIA 
CoMei  HARJO 


NEW  YORK  4,  N.  Y. 

Cable  Address:  FOXCROFT 


GLASS  TUBING 

PVRFY  NONEX  .  URANIUM 
RULBS  X  CYLINDERS 
wairr  ron  free  monthly  list 
HOUDE  SUPPLY  COMPANY 

PHONE  KEVPOnT  7-l7.tS 
M.  R.  art  Boa  BSX  Kaypprt,  N.  J. 


NATVAR— YELLOW 
VARNISHED  CAMBRIC 
CLEARANCE  SALE 

Cloth 

SOOO  L'n  Yds.  .00$"— 37“  arid*  at  4S<  rd. 
•500  Un.  Yds.  .007" — 37"  wide  at  40r  yd. 

Seamless  Bias  Tape 
2300  Gross  Yda.  .005"  &  300  Groat  Yds. 
.007"  both  14"  X  72  yda.  at  SI.70  per 
Gross  Yd. 

Samples  oa  Rpquo«i. 

Quantity  Discounts 
JUJ  Prices  F.OJ,  your  plant. 

J.  M.  HIRSCH  CO. 

422  WMhington  St.,  San  Francbco  11,  Calif. 


HARPER  TUNNEL  KILN 

Medal  VM  912110— CCK  4S,  continuous  cer 
typa,  4<  feat  long  tunnel,  overall  length  ef 
4S  feat  with  two  ratitior  ckombers,  15  feet 
in  length.  Complete  with  transformer,  record¬ 
ing  controllers  end  Globor  elements.  Purchased 
in  I9S1  end  used  briefly. 

M.  SHERMAN 

Carbaley  Daaartniant  af  General  Electric  Ce. 

P.  0.  Bax  237,  Roaatvalt  Park  Annaa 
Datralt  32.  Mlahlean 
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August,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


SPECIAL  PEIIPOSE  TEBES 


CIA... 
1B88  .. 
1B84... 
1B35  .. 
8AP1 . . 
8C40. . . 
8C43... 
8C44  .. 
8E88... 
8J88. . . 
8J86. . . 
8J87. . . 
8J31... 

8138.. . 
8J33... 
8J34. . . 
8J38... 
8J50. . . 
8J55. . . 
8)56... 

8161 . .  . 
8X8  A.. 
3AP1 . . 
3BP1 . . . 
3B84... 
3B86. . . 
3C83... 
3C84... 
3C31... 
3D81 . . 
3DP1 . . 


.  S6.85 
.  1.75 

7.75 
.  8.00 
.  6.75 

.  5.75 

.  8.75 

.  1.00 
.  1.75 

.  5.85 

.  11.85 
.  11.85 
.  80.85 
.  88.50 
.  80.85 
.  18.75 
.  9.00 
.  15.75 
.  63.75 
.188.50 
.  30.00 
.  1.85 

.  6.00 
.  3.75 

.  4.85 

.  8.75 

.  8.75 

.  1.85 

.  8.50 

.  8.85 

.  3.00 


3DP1A. 
3E89. . . 
3EP1  .. 
3FP7... 
3GP1 . . 
31P18.. 
3j<Pl... 
4C87... 
5BP1... 
5BP4... 
5CP1... 
5CP7... 
5DS1 . . 
5FP7... 
5FP14.. 
5JP1... 
5JP4. . . 
5JP11.. 
5J83... 
5J89... 
5130. . . 
5tl4Gy. 
6C81 . . . 
6CF.... 
C6L.... 
7BP7... 
9LP7... 
18DP7. 
18GP7. 
RX.81.. 
RK-60  . 


RK.73...  1.00 

FG-81  A.  3.00 
FG-95...  16.50 
100TH..  7.00 

F-188A.  65.00 
VT-158..  50.00 
FG-178..  18.75 
FG.190..  9.00 

803 A. . .  4.50 

804A.  ..  37.50 
F.807...  180.00 
81 8E  ...  38.00 
WL-818.  35.00 
881A  1.50 

F-838CH  180.00 
850R....  7.00 

850T...  10.00 

850TH..  13.50 
850TL...  11.85 
853A...  11.75 
867B....  8.75 

871  A...  7.85 

878A.  5.85 
874B....  8.85 

876A...  7.50 

888A...  10.85 
886A...  6.00 

304B...  5.75 

304TH..  6.00 

304TL...  5.00 

307A...  3.85 


310A... 

311A... 

31 3C.... 
316A... 
383A...  1 
383A... 
32  >A.*.. 
348A... 
349A. . . 
353A... 
354A...  1 
355A...  1 
368AS. . 
375A...  1 
394A. . . 
417A... 
GL-434A 
446A... 
446B.... 
450TH.. 
450TL... 
GL-451 . 
464A... 
WL-530. 
575A... 
700A... 
700D. . . 
701A  . . 
708A 
703 A... 
705  A... 


706Ay  . 

706Fy.. 

706Gy.. 

707A... 

707B. . . . 

708A... 

709A... 

7l4Ay.. 

715A... 

715B.... 

715C.... 

719A... 

781  A... 

788A. . . 

783A/B 

784A... 

784B.... 

785A... 

786A... 

786B.... 

788Cy.. 

788Dy. 

788Ey. . 

788Gy. 

730A.. 

803 . 

805 . 

807  .... 

808  . 

810 . 

811 . 


818 . 

813  . 

814  . 

815  . 

889A... 
889B  ... 

838 . 

838A... 

833A... 

836  . 

837  . 

838  _ 

846 . 

849 . 

860 _ 

861 . 

866A... 
878A  .. 

878 . 

884 . 

908-PI . . 

918 . 

987 . 

931  A... 
CK.1006. 
1688  ... 

1684.. . 
8050  . . 

8018.. . . 
8013... 
8085  .. 


•  Ktcthring  tub*  quotation$ 
upon  t»qu*st 

•  Utuol  termt  opply 


western  engineers 

ELK  GROVE,  CALIFORNIA 


•  Uncanditionol  quarant**  »*t*nM 

•  Subjtct  to  prior  ditpotilion 


GiOttGt  WHITING,  OWNIK 


WANTtD 

AAC-T,  3,  ART.13,  BC-342,  348. 
AP5-10,  15,  TS-13,  35,  146,  147, 
148,  174,  175.  263  ETC.  ALL  SCR. 
BC,  AN,  rS.  ALL  TUBES. 


RADALAB 

1 964  Webster  Ave.,  Bronx  57,  N.  Y. 
TEL:  WE  3-3232-3 


TIRMS — Minimum  er4«r  835.00  oil 
pricqq  FOB  N»w  York  City.  35  %  do- 
potH  with  ordor,  boloneo  COD.  Ratod 
firmg  opon  account.  Prices  uibioct  to 
change  without  notice. 


RADAR 


APS-15A&B 


Compute  MU  available  checked  out. 


APS>3 


Completo  Mta  avail,  checked  out.  .tlOSO.OO 


APS-4 


Complete  Mte  avail,  cheeked  out.  .tlOtO.OO 


APN-2 


Complete  seta  avail,  checked  out 
6CR72*  also  avail. 


ICU  search  A  nav.  radar  compl.  Mte  avail. 

tioeo.oo 

AP8-te  tem  llchtweixht  navlcatloiial  * 
aearch  radar  S"  PPI 
CVN-4  Icm  portable  radar  beacon 
APR-t  Sl-lodOmc  receiver 
APK-4  >l-4e00mo  receiver 
APK-S  loeO-IOOOmc  receiver 
APT-S  lOO-ISOOmc  Trana 
RCR-att  |nO-lt(me  Xmlt-Ree. 

RCR-AAS  lt-(ime  lone  range  direction  finder 

BTR-AM  Handl-Talklea 

BC-Slt  and  BC->4t  l.l-l.lmc  Receivers 

A4siiy  othor  oirbourno,  ground  and  mmrin* 
mUitory  •qutpmont  ouoHmhio.  "WiU7f" 


TEST  SETS 

TR-S/AP  S  band  power,  freq.  meter. tSIS.M 
TH-IS/AP  J  CM  alg.  gen.  power  meter,  freq. 
meter  110  v.  to  cycle. 

TH-I4/AP  10  CM  Big.  gen.  power  meter, 

freq.  meter.  llOv  «0  cycle . BCMI.M 

TR-S4/AP  portable  syncroscope . $SM.0O 

TB-SS/AP  S  CM  sig.  gen.  power  meter,  freq. 
meter  llOv  *0  cycle. 

TH-4S/AP  I  CM  sig.  gen.  and  freq.  meter. 
TM-gl/AP  10  CM  e<  ho  box. 

TB-di/AP  i  CM  echo  box. 

T>»-ltS/.\P  10  CM  precision  power  meter. 
TR-llS/l'P  3CM  spectrum  analyser. 
TB-tId/AP  ion- 1 000  MC  power  meter. 
l-IOd  radio  (ompaM  lest  set. 
l-tOd  V. H.P.  field  radio  test  Mt. 

BC-Itl  freq.  meter  Mod . dllK.dO 

Unmodulated . $ltS.4M 

tr..|(  100-t66.\tC  teat  Mt. 

IR-Ild  BCR  Bit  test  Mt . t40.M 

TBX-4BK  spectrum  analyzer. 


SPECIAL 

K-band  33,000,  24/>00  MC  R3  kande 
ining  2KS0  klyetrsiie  aa4  1321  mmekomod 
mognetrsd  «n4  magle  TII  ArC  aehis* 
vary  !•»#  type.  Abo  K-bood  comoloto 
duol-ecowwor  aatofMW  syetoni.  TS-2S0A/ 


AP  K-band 
meter  alee 


bond  elf.  sen.  newer  aeeter,  trof. 
alee  avoUonle.  Write 


X  and  K-band  Wav#  Guido 
Componants 

Slatted  Hnet,  term.,  odoot.,  cryt.  meuwts, 
etc.  in  eteefc.  SIND  TOUR  RIQUIRI- 
MENTS. 


WtttTE  FOR  OVR  VATALOGiJES 
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WELLS 


MILITARY  ELECTRONICS 


B6-44S  TRANSMITTER-RECEIVER 

OeHUBfe  To  500  MC 


^FoZ^V|9ZH  cXR.  h«m 

4RO-4M  me.  citiami*  radia 
DnI’  440-470  me.  lixad  aad  mabila 

Hr  400-400  me.  tolavialan  aaparl- 

’neatal  470-000  me.  10  tubaa 
*tubaa  alana  worth  more  tHan 
H/yir  TV  «ia  prical):  4—777.  4— 7M7. 

S— 700.  o-oro.  a— OOO  and  1— 
^^■BBSMiWCaiOA.  Mow  eovara  400  ta 
400  me.  Brand  now  BC-O40 
••  ^  with  tubaa,  laaa  pawr  awpply 

BRaivl/  mow.  In  faeto^  eartan.  Ohlpping 

lAO^O  '*'*'^0NVERl>r6N  DIAGRAM 

Mch  INCLUOCDI 

FE-IOIC  OYNAMOTOR  for  OX  QC 
obov*  BC-54S . 


EK  •*  I'HOXE  AMPl.I 
PIKR  ItoOftH*  amp.  fnr 
wVo  freqiirtirj:.  lUfthry 
ofwatart.  TotnplHa  with 
II  V.  powar  pupt^/.  N<*w. 


UHF  ANTENNA  ASSY,  for 
obovo  BC-A4S . 


BC-221  FREQUENCY  METER  | 

AIAFECT!  ComElFte  *190  RA 
rl.h  tubM  «i«  cryrtal . 


SCR-274N  COMMAND 
&  ARC-S  EQUIPMENT 


{□IMMEDIATE  DELIVERY  FROM  STOCK  i 

I  (in  any  quantity)  | 

{□FINEST  QUALITY  OF  FAMOUS  BRANDS' 
{□GENERALLY  LOWER  PRICES  i 

{□RETURN  PRIVILEGE  FOR  FULL 
'  CREDIT  IF  NOT  SUITED  TO  YOUR 
i  REQUIREMENTS 


SELSYN  2J1G1 

'Iperata*  from  57  H  vj 
lihl  CTClTt.  HuggattadI 
wiling  fnr  110  V  ffU 
cj'cla  Imdudad.  Naw. 
(ealnd.  ^ 

.  $4.50 


The  valuable  service  Wells  provides  to 
(he  industry  is  beinff  used  by  many  of 
our  greatest  manufacturers  as  a  matter 
of  course. 

Our  vast  stock  (the  world’s  largest) 
may  contain  just  the  components  you 
need  to  fill  urgent  orders  —  at  a  substan¬ 
tial  savings  in  time  and  cost. 


Complat*  Lln« 


OuMont  2t4-A  OwikKop*  TSIK/ll 
1-77  lltckok  Tub*  Ch«ck«r  TSI3I 
1-JM  RM  Stinal  GeiMrator  TS-liS/Up 
HPC  M.Klal  6i4  MuUimaUr  TSI70/ARN 
llawlatl  Packard  ZOO-C  TH-I7S/IIH 

l-W»  T8-M/APN  TS.174/HH 

R(;.«St  TS-J4A  TS17S/IJB 

IWMSSS  T8M/IIPN  TSIM/IJP 

I'WI-AOABJ  TStrmM  TSII4A/AP 

lE-S*  TS-JS  TS204/AP 

I  *8  TSJ4/AP  mzit 

IA(A-A  TS-SS/AP  TSJ5I 

1-1*1  T8WAP  T81M/7JP 

l-IMA  TS-4SA  1-14* 

I-IM  APM-*  TS-IM/II 

I-I4S  TS-SV/APN  Bimaton  Mnd. 

1*11  TS6I/AP  ISBSiirfiaa. 


DYNAMOTORS 


INPUT 

Vnltf 

21 

It 

12/24 

4/12 

24 

24 

14 

12 


HEADSETS 


HANDSETS 


RECEIVERS— TRANSMITTERS 

ABC-l  PE-mAX  RTA/IB 

ABC-*  R-VAPN-4  SCB-Sl* 

B-4/ARR-*  BC-7U-D  TAlJ-14 

ID-6/APN-4  B-S7/ABN  B-W/ARN 

MP-IOG  BI.-7U-A-AM-C  R-i/aBB-1 

RC-*40  BC-«*4  BM-11 

BM-t*  S(:R-1»4  SCR-SS* 

SCR-S4*  MN-l*  CaapiaU  Inalallatioa 

Sr.R-MI  Eauip. 

Molarab  Modal  Patr-*Sfl 

KE  *9  pboua  ampliflar 

■■■■i  FLUXMETER 

Vard  to  rallbrau 
atreoftta  at 
nuicnKa  from  800  to 
4000  Kaiiaa  and  tndl- 
poUrltjt.  IVobr 
A*  MD  at 
BMUtlfuTut  In 

bmrilwoud  caaa 
hlniHl  corar.  In'druc- 
Unna  lot  oprrailun 
rm  under  alda  at  corar.  Hlia  114*  x  »  x  C 
In.  for  lab  and  arhool  uaa.  RA 

Na*.  An  a.caiitlonal  ralu*  at. 

JUANllALtf  ''*** 

aMlactlan  *1  Radar 
and  Radi*  MAINTENANCE  MANUALS. 
Writ!  lor  oMnolata  lilt. 


MICROPHONES 


NATIONAL  TURRET 
TV  BOOSTER 


OVER  100,000 
NEW  DYNAMOTORS 
IN  STOCK! 


DM  32A  —  DM  53A  -  FE  M  -  PE  101C 
DM33A-D101  -PE94,  *lc. 

large  quantiti**  of  brush**  for  all 
types  of  dynamolors  and  motors. 

Writ#  us  for  quotations.  Adviso  u* 
your  roquiromonts. 


WILLARD  6-VOLT 
MIDGET 

STORAGE  BATTERY 

l-atfip  Of.  Braaid  f»e«.  BH*a 
l-U/14*  ts'a  Ua*Be«i  AK. 
atdNdbrd  elpetrplirte 


A  comploto  Signal  Corps  stock  number  list- 
ln«  of  items  in  our  stock.  Writ#  for  listing 
No.  SG-300.  (For  govornmont  ogencios  and 
contractors  only.) 

Monufocturors  and  distributors— writ#  for 
now  Condenser  Catalog  C-10  new  ovoiloblo. 

Wrif,  Wirm,  Phono  Your  R»quir»m»nt$ 

all  phonos:  SEeley  8-4143 


WWTBniamara  ■ ».  AiHbiraaa 

AND  INDUSTRIALS! 

Send  ter  FkEI  Catalogue  No. 
112  ter  complete  list  of  Mili¬ 
tary,  Indust^l  and  Aviation 
Electronics.  WE  HAVE  THE 
LARGEST  INVENTORY  OF 
SUCH  EQUIPMENT  |n  THE 
UNITED  STATES. 


RADIO  SUPPLY 
COMPANY 


7123  Bryn  Mewr  Av*. 
CbioaM.  III. 


51  Vaaay  St. 

Ntw  Ynrk  7.  N  Y 
Ph.  COrtland  7-4SM 


133  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22,  ILL. 
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RELAYS 

UmanlUt  M$  rteHtfi  (M  <•!«  /ar  ietailti  Uttimg 
Uach  «  A1S7-722«A  C-H  «S»4I-HI7C 


Laach  «  A1S7-722«A 

Laaah  *  1027-BF  Adaaaea  I7|3 

Laack  «  I294-2L  Aata-llta  WSG-44M8 

Laach  «  1287  Auto-llta  W8L-400I 

Laach  *  2«24-in  Chaala  RE-800-t-ia 

Laaek  «  77IM-D24  Cook  «  114 

Laach  »  7202-24  HartC94-RI0 

Guardlaa  82430  Hart«04-RtSA 

GuarOlaa  G33S87  M-H  403437 BH 

GaarOlan  3500t  and  many  athan 

METERS 

DC  Micraamaa.  O-SO,  Oimaaan  S'  rd . •  IH.BS 

DC  Mieraama*.  0-200,  ftimaaan  4*  tkaara  m  10.08 

DC  Mitliamat.  0-1.  OimaMn  4'  ta . #  0.78 

DC  Milliama*.  0-1,  Simaaan  3*  rd . •  0,70 

DC  Ammatari,  0-2;  0-10;  80-0-80;  Slmatan 

r  rd  . aacb  •  0.70 

DC  Valtmatart.  0-8;  0-10;  0-28;  0-St;  0-100: 

0-180;  Siaiatan  3*  rd . aaeh  40  0.08 

AC  Vettaiatar*.  0-3:  0-10;  0-80:  Wiaa  3*  rd 

aach  0,08 

AC  Valtmatar,  0-180:  0-300;  Oiaiatan  3*  rd 

aach  «  8.80 

AC  Valtmatar,  0-800.  Olma.  S'  rd  with  ra- 

aUtar  . •  13.80 

AC  Ammatara,  0-3:  0-8:  ^10;  0-18:  SIniaa 

r  rd . aach  0.10 

Wr  apacUllan  In  mum.  tent  Inat  rumanU,  ctr.  AU 
:iiafcm,  all  typaa,  all  alxca.  Let  ua  know  your  naerta. 

MARITIME  SWITCHBOARD 

ImtrymmnU  mnd  Accdsaoriof 
330  CANAL  ST,  NEW  YORK.  13,  N.  Y. 
WOrtA  4-t2l«  (7i 


n  S'  rd . f 

in  O'  aaaara  m 
4'  aa . f 

S'  rd . • 


T47A/AIIT-U  TRANSMITTERS 
BC-610-E  TRANSMITTERS 
BC-312,  BC-342,  BC-348  RECVRS. 
BC-221  &  LM  FREQUENCY  METERS 

ALLTRONICS 

BOX  II.  B08T0N  I,  MAMACHUOCTTB 
Rlcbnaad  2-0810.  LVaa  0-3100 
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SAVE  ON  TUBES  BRAND  NEW  TUBES  GUARANTEED  TUBES 


80A8  2J88 
LAO  2J88 
1-W,  2JC1 
S-OOll  2JU 
LJ0,l  2K23 
.80l  2M2S 


IBOT.^ 

IBtl^A 

IBSO 

1B43 

1N21B 

INIO. 

1N23S 

1N28 . 

INIdA  . 

INTO 

1N47 

1N84 

INK 

INIOA 

INtO 

INU/KU 

INCO 

INTO. 

V8-2 

2ASU 

2C23  1842 

2CM 

2CnA 

2C40. 

2C43 

3C43 . 

1C40 . . 

2C40.  ... 

2C81. 

1C  82. 

2021 

2021W 

1C22. 


2.W  2K24 

.  R9.SS 

SAS;  2N2S 

.  UJS 

t.M  2K28 

.  n.M 

2.M  2MS4 

x%%jm 

2K41 

.iMM 

2.M  2IUS 

.USAS 

28.80  2IUt 

.USAS 

1T.W  JB23 

.  4AS 

LJO  i  3824 

.  4.78 

1.2S  !  3MM 

a  S.M 

3JS  IB2t 

.  S.8S 

7.M  1  3B2a 

12.10 

.7t  3B2S 

.  LM 

1.SS  3C22 

.  7LM 

4.W  1  3CU 

.  t.M 

-SO  .  3C24/24G 

.  LM 

2.78 , 3C27 

.  3.78 

1J8  :  3C33 

.  8.88 

.M  I  3C4S 

2.n  ' ,  - - 

ILM 

COL.  8820...  2.10  F-IHA .  7.78  KU  017 .  17.80  SOSA 

SAN8  ..  LJO  VT-127A....  L78  KU078 .  38.10  SOI 

SANS .  2.80  FOITI  ...  28.80  WI.S77  .  10.80  SOS 

,  SA80  .  IJOiHFlSO...  U.IS  7SS/B  C.V  10.80  OSS 

I  SAS7G .  4.80,2040 .  40.80  7S2A .  2.78  SOT 

SOFT .  2.l0!2U  Vr4C  .88  I  703A  .  4.78  SOTW 


00.801 217C .  4.H  7S0A  .  IJO  SOS 

SOJOlnSA .  S.J8I7SSAY .  10.80  SOS 

SU 

lOM 


YOUR  SURRIUI  WANTiO 
Poy  Highest  Priceil 


OrLwIHL.  Capoclton 

VC  SO-U .  8  7.00 

U  mm.  32,000  « .  81ASS 

80  mm.  32.000  a .  812.80 

ISO  mm.  20.000  a _  8U.SS 


sen .  24.00,  RX23SA 

SF4  .  4J0|Fa-238A  ... 

SAUW .  1.78  ISSN . 

SJ4 .  8JS  280TM . 

SMS  .  L80  280TL  . 

StUTGTV...  Lot  FC283A  .. 

SXSWOT...  lOO  274B  . 

TCU  _  0800  S04TH . 

12AVT .  200  S04TL 

12DP7 .  1008  SOTA  RNTt 

lion .  2800  SlOA . 

12HFT .  UOO  311B. 

ISR  .  .00  USA 

FG  17/8887  .  3.88  127A 

NX  a .  0.30  MIA 

FG  U .  12.M  I43A 

SSTG .  8.88  S8SB 

RIU7 .  4.8S  SS8AS 

CFSO . 78,S71B 

ITHATT  . .  WHta  1 1T4B 
FG87,ISS8  .  aarKa  SOSA 
i  RKSS/lSU  .  2.28 1  S84A 


300  I  TOSSY.. 
S80S  ,  70SCV.. 
8.88  TSSrv.. 
1800  TOSGY 

UOO  i  7S7A  ... 
tt.lO  707B.... 
308  7ISA  ... 
708  713A.... 
708  ’  71SA.... 
408  I  TUB.... 
408  ;  71SC  ... 
12.88  ,  ; 


ou 

028 

828 

3800  028 
28.80  S28B 
1800  I  OIOS 
1800  032 
708  812A 
11.10  8MA 
1.88  :  SM 
08  037 
8.78  I  SM 
SOS  :  848 
UOO  I  SU 


.38  CKIMS.. 
108  CHim.. 

108  Miooorr 

108  MIS. 

1.80  UU 

8.88  18U 
208  1814 
208  ISIS 

2.88  1828 
U.t8  1828 

2.78  1842 
300  8844 
108  2880 
SOS  2081 
S.M  I8U 
8.88  8808 
2.78  SSU 
7.8t  8838 

8.10  ttn 

18.80  8843 


L80  8884 
88.80  8888 
48.80  SWT 


5  FIGURE  oNl, 
VEEDER  ROOT 

COUNTERS 

MODEL  S-1 

Slia  wida  a  1.8/18'  tana.  Daaa- 
tnll  maantint— faniaaaMa  laaar. 


3022 . 

1C2S . 

3FF7 

IGPl . 

I  3MP7 . 

I  MFl 
3KS0  . 

I  4B24 
4C27/CV82. 

I  4C2t . 

I  4CU . 

4in  . 

I  4322 . 

4jn  . 

:  4328 . 

I  4327 . 


RK72 .  108  448A 

RKn .  108  44tB 

7tT  .  t.8S|4tOTH 

I  7ITL .  80S'48tTL 

S3V  ..  1001481 

FG88  8800. .  22.80  484A 
VTtO  UOS'408 

SON  .  8.88 1471  .. 

MOTH  80  0  827 

FG1S8/818L  28.10  WIOM 
FG-IW  ...  U.SS  i  in  . . 
VU-m  OljCKtMAX 

HFUt .  8.88  888  . 

122 .  lOS'tTSA . 


LU  717A.... 
3.10  nOA  .. 
44.80  720AV  . 
44.80  72SaV  . 

7.88  72SOY  . 

10.88  721A  . . 

U08  722A  . 

>2.18  T23A  . 
U.SO  T23A/B. 

18.88  724B  .  . 
8.78  72SA  . 

.88  7280  ... 
108  T2tC  . 

1.88  7S0A  ... 


All  Rrkot  F.O.B.  Lot  Anoolot,  tiab|act  to 
cliGiiBO  wlHioiit  notico.  Mlidmiiiii  orBor  B3.00 


ELECTRONICS 

DoBt.  1-27 
TM2  Molmo  AYO. 
108  Bontal  4B, 
CoUforoli 


OO  W2 

24.10  ISO 

148.10  OU 

180.10  088 
24000  SS4A 

2.88  I72A 
108  874 
8.M  078 
18.88  084 
2.78  II8N-A 
7.10  8W 
4800  tn 
SO.M  t31A 
28.00  884 
8U 
818 
887 
8S1A 
810 


SOS  :  0028 

LOS  tUl 

Ltt ;  sow 
L4t  ,  sou 
138.80  '  SS14A 
SOS :  0020 
108  SOM 
1.10  S028A 


08  1004 
.08  MW. 
208  SOM. 


ThoutoiaOt  of  oHi«r  tyoo*  M  stock, 
yovt  rMoltaiiionta. 


IN  STOCK 

FOR  IMMEDIATE  DELIVERY 

BRAND  NEW 

JAN-C-25 

CAPACITORS 

CP53— CP54-CP55 
CP61— CP63— CP65 
CP67— CP69 

Every  Characteriitics 

Item  Listed  In  Jan-C-25 

ALSO 

CP70  CAPACITORS 

//£//  Characteristics 

600  and  1000  Volts 
"B"  and  Terminals 

O’DEL  ELECTRONICS 
CORPORATION 

293  WEST  BROADWAY 
NEW  YORK  13a  N.  Y. 

CANAL  6-4700 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 


RADIO  A  ELECTRONIC  SURPLUS 
13933-9  BRUSH  STREET 
Detroit  3,  Mich.  TO  3,  3403 


WHOLESALE  ONLY 


AN/APR-4  LABORATORY  RECEIVERS 

Complata  with  all  thra  Tuning  Units,  covaring  tha  ronga  3S  to 
4,000  Me.,  widabond  discM#  and  othar  ontannos,  waattroM, 
mobila  accassoriat,  100  poge  tachnicsl  manual,  ate.  Varsatila, 
oecurota,  compact — Iba  aristocrat  of  lob  rccciaars  in  this 
ronga.  Writa  for  data  sbeat  and  quotations. 

Wa  hoae  a  largo  variety  of  otbar  hord-to-gat  aquipment.  In¬ 
cluding  microwova,  aircraft,  communicofions,  radar;  and  lab¬ 
oratory  electronics  of  all  kinds.  Quality  standords  mointoinad. 
Get  our  quotations! 

We  wHI  buY  any  flacfronrc  MatttM  of  top  prim.  SCHOOLi — 
unload  your  dusty  surptus  tor  cash  or  crodit. 

ENGINEERING  ASSOCIATES 

434  PATTERSOtt  ROAD  DAYTON  *,  OHIO 


SEARCHLIGHT  SECTION 


INDEX  TO  THE 
SEARCHLIGHT  ADVERTISERS 


AUGUST,  1953 


This  index  is  published  os  a  convenience  to  the  readers.  Core  is  token  to  moke  it 
accurate  but  ELECTRONICS  assumes  no  responsibility  for  errors  or  omissions. 


SEARCHLIGHT  SECTION 
( Clastifitd  Advertising) 

H.  E.  Hilly,  Mgr. 


FROM  STOCK! 


Kollsman  Instrument  Corp, 


EMPI  OY.VF.N’T 

Positions  Vacant . 

Positions  Wanteii . 

Selling  Opportunities  Wanted 


I.apirow  Bros . 

Lectronic  Research  Laboratories 


EOIIIPMENT 

(L'sed  or  Surplus  New) 
For  Sale . . 


Maritime  International  Co .  426 

Maritime  Switchboard  Co .  429 

Maxson  Corp.,  W.  L .  406 

McDonnell  Aircraft  Corp .  411 

Medical  Salvage  Co.,  Inc .  422 

Melpar,  Inc .  412 

Metropolitan  Overseas  Supply  Corp . 422 

Minneapolis  Honeywell,  Brown  Instruments 

Hiv .  411 

Mogull  Co.,  Inc.,  Alexander .  431 


Our  stock  o£  more  than  a 
million  relays  —  in  over  o 
thousand  different  types 
—  is  the  world’s  largest. 
Don’t  delay  your  produc¬ 
tion  for  want  of  large  or 
small  quantities  of  relays 
of  any  type. 

Telephone,  wire  or  write 
for  quotations. 


WANTED 

Equipment 


ADVERTISERS  INDEX 


Admiral  Corporation..., 
Allied  Electronics  Sales. 

Alltronics  . 

Arrow  Appliance  Co. . . 
Arrow  S.ales,  Inc . 


National  Cash  Register  Co.,  Thi 


O' Del  Electronics  Corp 


Barry  Electronics  Corp . 

Il<ll  Tel'-phone  Lalioratcries  Inc . 

Bendix  Products  Div . 

Bendix  Radio,  Div.  of  Bendix  Avia.  Corp 

Ulan  . 

Blonder  Tongue  laihoratories  Inc . 


Phillips  Petroleum  Co. 

nrotocon  Sales . 

Powell  Co.  Harold ... 


Kadalab  . 

Radio  Condenser  Co . 

Radio  Corporation  of  America. 
Radio  Development  ft  Sales  Co 
Radio  ft  Electronic  Surplus... 

Radio  Surplus  Corp . 

Railway  Communications,  Inc... 

Relay  Sales . 

Reliance  Merchandizing  Co.... 
R  W  Electronics . 


Capeliurt  Farnsworth  Corp . 410 

Carbniov.  Department  of  General  Electric  Co.  426 

C  ft  H  Sales  Co .  41V 

rnl'inibia  El’-ctro-ic  Sales .  424 

Communications  Equipment  Co . 420,  421 

Cook  Research  Laboratories .  407 

Convair  .  409 


Douglas  Aircraft  Co.,  Inc 


Fleetronie  Engineering  Co.  of  tialifornia 

F.lectronicraft  Inc . 

Fleetronics,  Inc . 

Empire  Electronics  Co . 

Engineering  Associates  . 


Sandia  Corp . . 

Southwestern  Industrial  Electronics  Co 
Spencer-Kennedy  Laboratories  Inc.... 

Stromberg-Carlson  Co . 

Sylvania  Electric  Products  Inc . 


MtW  AND  MORI 
COMeSiHtNSIVI 

1953 

RlUT  SALES 
CATAL06  . 

MOW  StAOr  I 

ivr*  to  Mond 
for  yoor  copy 


Fair  Radio  Sales . 

Finnegan,  H . 

Fitzsimmons,  James  1 . 

Freed  Electronics  &  Ci  ntrols  Corp 


■TAB”  . 

Tallen  Co.,  Inc 


Gates  Electric  Co . 

General  Motors  Corn..  A.C:  Sf 
General  Precision  Laboratory 

C;  ft  G  Radio  Supply  Co . 

Goodyear  Aircraft  Corp . 


Universal  General  Corp . 

Universal  Vacuum  Tube  Corp, 
University  of  Arkansas . 


Varo  Mfg.  Co.,  Inc . 

Vectron,  Inc . 

V  ft  H  Radio  ft  Electronics 


Harjo  Sales . 

Hirsh  Co.,  J.  M . 

Huffman  Laboratories  Inc 
Houde  Supply  Co . 


Wells  Sales  Inc . 

Western  Engineers . 

Westinghouse  Electric  Corp. 
Weston  Laboratories  Inc... 
Wilcox  Electric  Inc . 


Industrial  Research  I.aboratories, 
Instrument  Associates . 
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.MS  2KV 

c-i  Type 

.Otml  znKV 

.omiis  »)KV 

.OIW2S  SiiKV 

.IMWt  JiiKV 

•OOOtS  JSKV 

.WHIST  KiKV 


10  CM  .  H.50 

ISOLATION  XFORMEA  SS  witll  II'* . 

SYNCHRO  MOTOR  IFB  119/00  «  400  lyMM  14.00 

MOTOR  400-1000  eye  lit*  CAD  J3IC .  0.00 

SILVER  TRIMMER  Erl*  TS2A  I  t-7.  7-4S  .30 

LINK  MOBILE  XMTRS  «2SUFM  30-40  MC  H.tO 

TRANSISTOR  M  t  fiR  mSmIrI  MHwt . It 

BIRTCHER  CLAMPS  OTOA.  02SB,  t3SC . 2S 

PL-144.  80-124.  PL-tS.  AM-3IOt-ltR->S.  OS-IH. 
300-3t00  cyeiR  1400  w  *«rlAbl*  fr««.  RtRctTMl* 
tiRtrotar,  228*  60  m.  iRsat.  CML  >1400 
2*4  .082  SII*Rr  Ml**— 3AG  !■•••— 8«*itclw*—J  8ttl 
411  rRoW  Mmt.  (tmaimmitfil. 

ParlM  UM  m1>.  WrU*  tot  BolUUm. 


SEARCHLIGHT  SECTION 


POWER  RHEOSTATS 


M«elfy  ifpt  Shaft  Rpaairad— 81  ar  Knott  lya# 
_ PrirFst  to  Quoptlty  U*or«i 


HIGH  POWER  TR.  MICA 

0-3  TYPE  .OHAS  loKV  .Ofl«  InKV 
-Omil  hKY  .iMMMtS  inKV  .013  7KV 

.WHiis  hvv  .001  HiKV  .2S  l.oKV 

.OiMt  OKV  .002  DIKY  0-4TYpe 

.WMlI  »KV  .0.3  2KV  .001123  NiKV 


MHiis  OKV 

HMt  OK  V 

HMII  OKV 

HHlII  OKV 

Oil  OKV 

II  4KV 

•32  2KV 

It  IKV 

•SI  I  SKY 

l«  ISKV 

I*  I  3KV  I 

0-2  TYPE 


.OIMIO  3SKV 

.0023  23KV 

.0039  MKV 

0073  ISKV 

.01  ISKV 

.01043  I2KV 


0-2  TYPE  .0003  20KV  OTHEMS 
>•••1  loKV  I  .oiHHtS  SKV  000133  3oKV 

0OOI3  loKY  .eol  2nKV  .WNlt  toKV 

.0002  loKV  I  .0012  2nKV  .oiHiSSt  3HKV 

.0003  loKV  I  .00124  ISKV  .001  SOKV 

.oo«3Tt  loKY  .0013  toKY  .007  ISKV 

.004  SKV  .oosi  loKV  (ManyOtHan) 


TRANSMITTING  MICAS  TTPI  “4"  an4  "S" 
mil.  or*  lypo  oo.  mtO.  I  or*  typo  oo. 
•8S81  000  t  Jt  ISIS  I  000  4  34 

•483  I  ono  «  .34  .  88342  400  4  .42 

40884  ono  4  29  .  882  000  4  .  38 

•84884  23<H>  «  .t7  .M2  1200  4  .  72 

•8483  ,  ono  4  28  M2t  000  4  .  38 

•8883  '  2300  9  .47  M3  000  4  .43 

•8M3t  oi«  4  .34  8M  000  4  .4t 

•8842  ono  4  .  28  884  1200  9  88 

•8M2t  000  4  .  28  .  8M7  ono  4  47 

.8841  ono  4  .  28  8M  2300  9  1  44 

.8844  2300  4  .  71  .8M  too  4  14 

.tSM  2300  9  .  77  83  ono  4  44 

.44M  2300'  9  .81  83  1200  9  3  43 

.8887  WMII  4  .  34  .82  MNI  4  82 

JM71  ono^  4  .  34  .  82  1230  9  2  32 

jmt  OOOI  4  .  34  424  ono  4  3  M 

.84M  OOOI  4  .34  43  NHI  4  M 

.Ml  onol  4  .34  83  ono  4  3  34 

J83  1200'  4  14  Ml  ono  4  3  74 

.M3  llim  9  47  81  too  4  3  38 

Many  oMior  Rte**  In  ttocA 


•=0> 

TYPE  “J" 
POTENTIOMETERS 

TYPE  "J” 

TYPE  "JL"  TYPE  "JJ" 

$1.25 

$1.30  $2.95 

Many  otAoi  Hatd-To-Got  it»m$  avadobl*  tot 
deliotry  from  out  loroo  Imonfory. 
Sortd  M  your  rooulrottronfs  and  hi  u%  quolo. 
N8«r  MICA  lisling  now  rtadv. 

A.  MOGULL  CO. 

17  WorrBii  S».,  N.  Y.  7,  N.  Y. 
PhoMB:  WORTH  4.086S-6 


_ _  GMMiM 

TILfCHRON 

2  RPM.*. .  .'*$2J0 

3  RPM . 3 JO 

.  3J0 

\\  ^§^3.6  RPM...  3.15 

60  RPM*!!!  4Je 
^  “  3  R.P.  Hr. .  2.85 

I  R.P.  12  Hr  4J5 


IMM  lll-M  HI.NL'IIIIUNUUH  Motor;  lit  $ASO 
roll*  Ai’.  1*  «*it*  114  ibR.:  ririj* _  ^ 


Hand  Cronknl  A.C.  drorruara  J  ?  k^'  u  u 
lUiuuTad  from  Aucleot  Tatopttooaa  ^  I 
pAlartanl  li*'ll  Jiuasar  $150 

Wurka  ui  MaipM'to  or  115  TOh  A.C .  * 

rtmiplaip  t  Htatinn  MacoHo  Rln«ar 
T*'l»*plK»rn*4.  liH'l  naltartmi— wtpo.,,,  ^1/*^ 


ZK.MTll  kluiitrianl  lieiuota  couuvl  oiarla  for  T  V 
but  |cl«-ml  tiK  oiiriiluM  tioora— wlnikma  TwlitaMn* 
—  ^lailiL't^Tunlnir  Ila4tl09i.  ('ompiMa  with  TraoM 
fornwr  IR  ft  raliie  anil  ravartlnf  button.  $fi9S 

A  ft  iA  nusr*  loift  . .  _ _  _ _  ^ 


BLAH 


64A  Dcy  S». 


CONNECTORS  IS 
OUR  BUSINESS 

WORLD'S  MOST  COMPLETE  STOCK 

Typos  in  slock;  AF.  AN,  A8,  ARC,  BN,  BNC, 
C,  CIT,  CN,  CUF,  D,  DFB,  DPD,  I,  F,  FK. 
FM,  FT,  FW,  GK.  HN,  JOH.  IK,  33,  3K,  LC. 
LF,  LK,  LN,  M,  MC,  N,  NK,  P,  P3,  PL,  PM, 
PYE,  RF,  RFK,  RGK,  RNK,  RTC,  RWK,  S,  SF, 
SK,  SKL,  SO,  U,  UG,  UHF,  WK.  XL.  ZA. 

HAROLD  H.  POWELL  CO. 

2104  Markol  SI.  LOcMtl  T-SIBS 

Pliil«4«lpkM  S.  Pm. 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

aloctromc  comptoonts,  anils,  wMt,  81c. 
Vonr  lOMnMos  luoltod 

LAPIROW  RROS. 

It  HaMoor  M.  CinoiRsaH  ft.  • 

RlfSp  IMt 


PMrIiaM  Him  iiMllMBt  rMVMrMibU 
GEARED-MOTOR  In  Him  symiM 

Oeleo-PM-l*miiRneat  MRinet  Aloleo  FTrM  Motor 
>3071483  Romr  with  11/14*  gaor.  mow  with  mMHitA 
14*  ahaft.  ISO  lU'M.  IT  toIU.  1M  out.  Hpard  lo- 
prodliia  OD  Uw  TOlUMR.  Dnrignrd  to  ha  oard  la 
birmbalfhta.  aulomatlr  pllou.  rto.  Coat  at  Ih*  (ae- 
lory  $24.10.  Drllmy  4  montba.  SI  750 
UL'R  I'HIt'K.  ImoiMUaU  nall.mll 


IJC  9  1/10  SVaU  NtXlN  l’Utoll57S0 

to  for  ti.uo,  IM  (or..  ' 

r4E-IO  lutmos  Haaa.  14  for . 

UB  91  14  SS’att  NEON  Uiap  B.C.CM«n 

ItaTonH  Ha«.  1#  for . 

Kir  Aft  V  "'•«  NCON  lamp  D.C.SO00 

Bayoi.rt  lla«.  10  for . ’A*™ 

KIC  on  I  I' a"  NKON  lamp  kUd  nnai) 

nC-AV  .srrmt  IUm.  10  for . 

AD  1  f  i^'att  AIHION  lamp  Mad  c nan 

•  Hcivw  lUar.  10  for . wjww 

MB  An  3  MBON  lotnp  Mad.  cm  an 

p..,,,,  10  . 

•4L919  3’*  ’"It  'f  Amp.  Pilot  lompcoBO 

lllnlaiura  Bay.  Bom.  10  for* A"" 

:#1870  *1  •'  1^'*  '“l’5'*00 

^  I  OAV  Minlaiurr  Ray.  Boaa.  10  for* A*™ 
ULAQ  3  .till  00  Amp.  Pilot  lamimyon 
Min  lUjnMt  Raaa.  10  for* I"" 
1  i/.  wnlo  Tranafnrmrr  mada  for  >10 
'  /4  YOIT  tuh,  niaiomt.  «TI1  ll>ht  SOn.  .. 

of  Ihn  ahum  >40  lompa . 

■•  '  •>  mil  AinomoMlai  lamp  O.C 

4A^19ltAl9'i  on  Ploa  to  bold  It  la 

:^\a  I  . 0,.0g 

Sowiil-  DHI  for . *3*0 

^1800  I  ^  '***  ^*‘0.  Pilot  loBtPwaaa 

#  low  Minlaiurr  Serrw  lloaa  10  for*  I®® 
JAllO  1.1  TOh  VlaahUfbt  lompnnna 
^  dnalo  iii.n-Mtr  Itatlrry.  10  for*  I"* 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

110  f.  CO  cycla  M  HPM...  $2.60 
no  *.  to  eyela  1/10  RPM..  $2.35 
no  r.  00  cycU  1  RPM....  $2.8S 
ttn  7  8A  rtrl^  S  RPM....  $1.65 


Nphr  HmuikI  IvmrriNl  |l.\\|)  HPTT  TPXBPIIlfNPJi 
F17A.  Itubbrr  rorrrMl  Cftblo  FllKK.  Q0 


ALL  PAfCfS  foOoBo  No  V. 


I*»ck8glnf  for  imuvrpI  pom  coat*  mon^:  It  onata  no 
more  to  park  two  moton  tn  the  bkism  box.  ao  rvu 
CAO  take  ftiivaDtafa  of  our 

COMWNATION  ‘/2  Pricr  OFPW 

Itl  molar _ $17.50,  2nM  molar _ $5.75 

2  MOTORS  AT  FRACTION  OF 

FACTORY  COST . 535.25 

A/m  hrrto  3t5067t77 

CloaiM  to  Md  motor:  tl.M  oa. 

Sohirrt  to  prior  rair 


GRAIN  OF  WHEAT  LAMPS 

#322  3  V.  .19  nmp 
#328  6  V.  .2  amp. 

100  for  $25.00  10  for  $3.00 


MARKTIME 
5  HOUR  SWITCH 

A  18  oiiip  tlialna  datleo. 
•olDtrr  mnna  hat-k  la  mra 
JtoT  tliiir  riopam.  Idrol  fur 
thuutna  off  ndliM  and  TT 
aata  alim  you  >o  to  bnl. 
Umltrd  aitpply  at  tlda  wa" 

elal  PRICK . $4.90 

Alto  a.aiiaiiM  III  It  mtn..  M  mla..  1  hr.  ai  It  M 


10  SecoHds  to  24  Miniites  rmer 

A  homt  wuiuhI  rha-tiie  TIMING  HWITl'n.  Pulnlar 
moTM  hock  to  XEIIO  and  ahuta  nff  RAIHO— TV— 
KWetrIc  Mlirr— Ph<Ho«miil>lr  Urrlna-  Tliaa  DNay 
eta.  Purnl.hrd  allh  CoMhrallmi  ITiorl  and 
Pmntrr  Kanh,  Hlaanu  $125 
haraain  wo  a*rr  had...  ' 


H  P  Round  Klaiiard 
ffl  Ham  Mru> . 

912>o 

y  tlraarol  Maetrle  ..... 

....tlt.M 

'  Waatluhooaa  Bguon 

....til.81 

Now  York  7,  N.  Y. 


BEOMOND  Powarfol  t*  Blowar  or 
Vaatllalar  111  *olu  AC  M  ayrMs  II 
waiti.  For  Klirhm  —  InboroioiT. 
Ilmt  or  Cold  or  CbrBlealB....t7.M 


A  Miracle  Hisltcb  that  all!  nut  leave  )ou 

In  the  l>ark.  iVlajred  Actloo  Llgtot  1  AK 

Hwllch  .  #I.T^ 


EMPIRE  ELECTRONICS  CO. 

409  Aye  I,  Brooklyn  ^0,  N  Y  (toyerdole  2  241  1 


ELECTRONICS  — Augiist,  1953 


SEARCHLIGHT  SECTION 


TAB 


That  s  A  Buy 


KITS  AND  COMPONSNTS 

Oil  C»w<Dii— r>  I  t««  t 

ilDHflytl—  A«Mct«4 . .  t  f«r 

Mv*r  A  Mica  CidAdt* . It  far 

CaatraH.  PapuUr  Vftl««a .  I  far 

iaUrtart.  H  A  iW . IM  far 

VltraaMD  W  W  Aa«l»tar« . •  far 

fackatt.  Awi4.  ft,  7,  ft.  4P . 12  far 

Iraa  Cara  ftliift  A  fta^ai . M  far 


THAT'S 


THAT'S 


I'ULUI  1 

iM 

IH 

ft.M 

IftoVokai  frU  j') 

ikaft  .  .  ftiaj  12  ( 

iS-J 

ri^ 

l.ftt  IN  tTOCK 

1  S  YOU  90^  WHILE  ) 

<  PICK  THEY  S 

V? 

INDEX  TO  ADVERTISERS 


A’li’A  INv.  of  Mlaxtlc  8top  >iot  Corp. 


of  Amrrirs  ....  3'i3 

Are  Knclnrerlac  ft  Miwhlne  Co.,  Inc..  2J0 

Acme  Klrctrlc  Corp .  267 

Acme  Elcrtroni«-«  Inc.,  DIv.  of  Aerovnx 

Corp.  . .  275 

Acme  Wire  Co .  .  38V 

.\damit  A  Weotinkr  Company .  85 

Arrunaottcal  Communlc«tiOne  F.quip- 

mrnt,  Inc .  385 

Aircraft  Radio  Corporation  .  324 

Airpax  Prodnrte  Co .  369 

Alden  l*radaeta  f^rnipany .  117 

AUcn-Bradley  Co.  .  66 

.\Uen  Co..  Inc.,  1,.  B. . .  461 

Allied  Control  Co.,  Inc . 51.  55 

AUied  Indnotriea.  Inc .  327 

Alpha  Metals,  Inc .  345 

American  Kleetrical  Heater  Co .  232 

American  Klertrie  Motors .  364 

American  Lara  Corporation .  43 

American  Phenolic  Corporation . 201,  205 

.American  Bound  Products .  366 

American  Telertslon  ft  Radio  Co .  258 

.American  Time  Prodneta,  Inc .  78 

.Ampex  Corp.  , .  60 

Amplltrontx,  Inc.  .  391 

Andrew  Corporation  .  . . 243 

Arkwriffht  FInUhInr  Co .  266 

Armro  Bteel  Corporation .  56 

Arnold  EnaineerinK  Co .  106 

Assembly  Prodneta.  Inc .  363 

Atlas  Entineerinc  Co.,  Inc .  360 

Aupat  Bros.,  Inc .  841 

Automatic  Eleetric  Mfg.  Co .  284 

Antoraatic  Bwitch  Co .  368 

Avion  Instmment  Corp .  288 


Barry  Corporation  ..  .  1.5 

Belden  Mannlaetorinp  Company .  113 

Bell  Aircraft  Corporation .  387 

Bell  Telephone  Inboratories .  251 

Bendix  Ariatlon  Corporation, 

Eclipse-Pioneer  Division  .  Ill 

F'riex  Instrument  IMvislon  .  887 

Pacific  IMvislon  .  242 

Red  Bank  Dtrislon .  884 

BenMey.  Harris  MfK,  Co .  241 

Beryllium  Corporation  .  70 

Bird  Electronic  Corporation .  880 

Birmingham  Sound  Reproducers  I.td ....  351 

Birnbach  Radio  Co..  Inc .  823 

Birlcher  Corporation  .  359 

Boeach  Manufacturing  Co.,  Inc .  867 

Boirue  Electric  Mfc,  Co .  254 

Boonton  Radio  Corporation .  196 

Bory  Corp..  Oeorye  W .  61 

Bowser.  Inc . 328 

Bnuiley  laboratories,  Inc .  233 

Brew  ft  Co.,  Inc.,  Richard  D .  349 

Rrldyeport  Brass  Co .  62 

Bristol  Brass  Corporation  .  98 

Brush  Electronics  Co .  244 

Buayie  and  Company,  II.  II .  276 

Rulova  Watch  Company,  Inc .  361 

Burnell  ft  f Company .  19 

Burrouyhs  Research  Center, 

Electronic  Instruments  lilt .  43 

Biissmann  .Mfy.  Co .  61 


Cambridye  Thermionic  Corp .  34 

Cannon  Electric  Co .  266 


Carholoy  I^pt.  of  General  Electric  Co.  56,  51 


I  iirtioroiiduin  Compau.v  .  .56 

t'lwter  Motor  Co .  327 

Centralitb  IMvislon  of  Globe-Cnlon, 

Inc . II.  12,  13  I 

t  enlrontcs  Company  .  391 

<  base  Brass  ft  Cupper  Co .  .  226 

(  hester  t  able  torp... .  129 

t  hlcayo  Telephone  Mupply 

Corptirallon  . 72,  73 

I  hlcayo  Transformer,  IMv,  of  Essex 

Wire  Corp .  318 

t  Inch  Manufaeturiny  Corp .  195  | 

t  lare  ft  Co..  Inc,,  C.  P .  67 

devrland  Container  Co .  109 

Cohn  CfH-p.,  Slymnnd .  348  | 

Cole  Instrument  Company .  311 

Collins  Ratihi  Company .  25 

Communication  .Accessories  Co . 264,  265 

Computlny  Devices  of  Canada  Umited..  345 

Consolidated  Knytneeriny  Corp .  167 

t  onsolldaled  A'acuum  Corp .  221 

Constantine  ft-  Co.,  Is  h .  27 

Continental  Connectors  Electronic  Mules 

DIv.,  DeJnr  Antsco  Corp .  362 

Cornell-Dubilier  Eleetric  Corp .  813 

Corniny  Glass  Works .  285 

Cornish  Wire  Co.,  Inc .  378 

Cosa  Corporation  .  44 

Coto-Coll  Company  . 388 

Cramer  Co.,  Inc.,  R.  W .  261 

Crescent  Co..  Inc,,  The .  384 

t  russ  Co.,  II  .  375 


Danu  Klectrlc  Co .  371 

Daven  Co.,  The . Thlrtl  Cover 

Dee  Electric  Co .  461 

De,lur  Amsco  Corporation .  :I62 

Detroit  Diesel  Knylne  DIv. 

General  Motors  Corp .  224 

IMaliyht  Corptiratlon  .  366 

Driver-llarris  Company  .  69 

Dupont  de  Nemours  ft  Co.,  (Inc.),  E.  I..  122 

DX  Radio  Products  Co .  347 

Dyiin-Iahs  Inc .  399 


lauitem  Air  Devices,  Inc .  57 

Edison,  incorporated,  Thomiis  .A .  268 

Eisier  Enyineeriny  Co.,  Inc  . 395,  161 

Eltel-McCollonyh,  Inc . 65,  315 

Electm  Mfy.  Co .  289 

Electran  Mfy.  Co .  885 

Electric  Reyulator  Corp .  247 

Electrical  ft  Physical  Instnimeist  Corp.  325 
Electrical  Industries  DIv.  of  .Amperrx 

Electronic  Corp .  37 

Electro  Motive  Mfy.  Co.,  Inc .  115 

Electro  Tec  Corporation .  308 

Electronic  Associates,  Inc .  123 

Emerson  ft  Cumliiy,  Inc .  263 

Enyineeriny  Research  .Assuciutes .  277 

Epco  Products,  liic .  363 

Erie  Resistor  Corp .  71 


Fairchild  Camera  ft  Instrument  Corp...  365 

Fansteel  Metallurylcal  Corporation .  272 

Federal  Telephone  ft  Radio  Corporation  101 
Frrroxenbe  Corporation  of  America ......  271 

ndeltty  Instrument  Corp .  461 

Finn  ft  Company,  Inc.,  T.  R .  830 

Fluke  Enyineeriny  Co.,  John .  867 


Vacuum  Tube  Electrometer 
has  many  uses 


Here  is  on  oxccMonally  versatile  dc 
voltmeter,  an<l  •  few  its  many  uses. 
The  Kei^ey  Instruments  Motlel  200 
Elearometer  has  an  inpiu  resistance  of 
over  10**  ohms  shunted  by  6  mm^  2  and 
20  volt  scales,  with  inpm  currents  of 
9  z  10'**  and  9  z  10'**  ampere  respec¬ 
tively.  Accuraqr  is  within  2%  full  s^e. 
or  within  9%  of  the  reading  at  low 
values. 


ponmALS  ovu  zo 
voiffi— Model  2002 
Voltage  Divider 
has  100:  1  ratio, 
clips  over  guard 
ring  of  HI  tarmi- 
nal.  Thus,  dc  ctr- 
cuit  potentials  up 
to  900  volts,  such 
as  the  open  circuit 
voluge  of  this  high 
impedance  source, 
are  read  directly. 


filSISTANCIS  UP  TO 
10**  OHM  are  easilv 
measured  with 
Wheatstone 
Bridge  circuit  <lia- 
gramed,  or  by 
measuring  current 
resulting  from 
known  applied 
voltage.  Tvpical 
uses  include: 
standardizing  re¬ 
sistors,  measuring 
insulation  samples. 


BXCIPnONAUT  PAfil 
WAT  to  check  ca¬ 
pacitor  leakage — 
by  direct  measure¬ 
ment  of  voltage 
ilecay.  Also  easUy 
measurad:  pieso- 
eltctric  potentials, 
vacuum  tube  elec¬ 
trode  potentials, 
electrostatic  fields. 


CUaUMTS  At  low  At 
TO***  ampere  are 
measured  directly 
with  Model  2001 
Electrometer 
shunts.  Available 
with  resistances 
from  1.0  z  10*  up 
to  1.0  z  10**  ohms. 
Typical  uses:  pbo- 
tocell  currents 
(shown) ,  ion 
chambers,  capaci¬ 
tor  and  insulation 
leakages. 


IMlO  AIMW 

rntMUMd 

•tamom* 
mm  atMTAocc 


KEITHLEY  INSTRUMENTS 

3868  Carnmgif  Avmnue 
Cl*tf»land  1  Ohio 
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F*nl  Iturtnimrat  Company . . 
Freed  Truitfarmer  Co..  Ine 
Frequency  Hlnndnrdn  . 


GAM  Kqulpmcnt  Co.,  Inc... 

G-M  IjiboratorirH,  Inc . 

Gnmewell  Company  . 

Gates  Radio  Company . 

General  Cable  Corporation . . 
General  RIectrIc  Company 

Apparatus  Dept . 

General  Industries  Co . 

General  Radio  Company  . . . . 
Good-all  Elet'trlc'Mra.  Co. . . . 
Gramer  Transformer  Corp... 
Grant  Pulley  tt  Hardware  Co 
Graphite  Metallizing  Carp... 

GrayhIII  . 

Green  Instrument  Co.,  Inc.. 

Gries  Repro<lucer  Corp . 

Gudebrod  Bros.  Hllk  Co.,  Inc 
Gyromechanism.  Inc . 


actual 

size 


Haiiimarliind  ManDfacturlnff  Co.,  Ine 

Hardwick,  HIndle,  Inc  . 

Hart  Manufactoiinc  Co . 

Haydon  Company,  A.  H' . 

Hay  don  Hwrltch  Co . 

Heath  Company  . 

Helland  Research  Corp . 

Hellpot  Corporation  . 

Heppner  Mannfactorinar  Company.. 

Hermetic  Heal  Products  Co . 

Hewlett-Packard  Company . 

Heyman  Manafacturlac  Co . 

HInde  A  Danch . 

Hl-O  Dtvlslon.  AeroToz  Corp . 

Hopkins  RnclneerlnK  Co . 

Hashes  Aircraft  Company . 

Hnches  Research  A  Development 

labs  . 

Hycor  Company,  Inc . 


Ideal  Industries,  Inc . 

Indiana  Hteel  Prodnets  Company.. 
Indnstrlal  Hardware  Mfn.  Co.,  Inc. 

Industrial  Test  Rnnipment  Co . 

Indnstrlal  Timer  Corporation . 

Instmment  Components,  Inc . 

Instmment  Corporation  of  .kmeiica 

Instrument  Kleetronics  Corp . 

Instrument  Resistors  Co . 

Insulation  Manufacturers  Corp . 

Insulation  A  Wires  Inc . 

International  Business  Machines... 

International  Rectifier  Corp . 

Ippollto  A  Co..  Inc.,  James . . 

Irvlnston  Varnish  A  Insulator  Co.. 


PYROFBtRIC  IRON  CORES  ar« 
tciMitiflcolly  manufactur«d,  und«r  strictMt 
quality  controlt  to  cIom  oloctrical  and 
mochanical  tolorancos. 

PYROFERRIC  torvicos  aro  availablo  for 
tho  onginooring  of  your  coro  production 
roquiromonts . . .  your  lottorhoad  roquost 
will  bring  you  M.P.A.  Data  Shoots  and 
tablos  which  givo  comploto  information 
including  rocommondod  sizos  and  tolor* 
ancos,  as  woli  as  a  cross*roforoncod  indox 
of  manufocturors*  matorial  dosignation. 


Jelllff  Mf«.  Corp..  C.  G .  SM 

Jerrell  Rleetronlc  Inc .  401 

Jnhns-Manvllle  .  M 

Johnson  Co.,  E.  F .  ttt 

Jones  INv.,  Howard  B.,  Cinch  Mfo.  Corp.  .  t4S 
Jones  Electronics  Co.,  M.  C .  .  SSI 


Kahle  P^nulneerlnit  Co . 

Karp  Metal  I’mducts  Co  ... 

Kartron  . 

Kaupp  and  Hons,  C.  H . . 

Kearfott  Company,  Inc . 

Kelthley  Instruments . 

Kellonir  Company,  M.  \V . 

Kenyon  Transformer  Co.,  Inc 

Kepco  Ijiboratorles,  Inc . 

Kester  Holder  C<unpany . 
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IUn(s  EI«ctr<Hilr«  Co.,  Inc . tia 

Klnnejr  Manutnctnrtns  Co .  til 

Kldn  *  Hons.  Mnthlaa .  Zl* 

Kalchto  Compony,  Jnmc» .  3S4 

Kolliunaa  Inotrumcnt  Corp . Z85 


loborntorj  for  Klectronica,  1b4' 

ljunbdn  BlorlroDlm  Corp . 

Ijunpkla  lobonUorlcw  Inc... 
lopp  laMilalor  Co.,  Inc . 


Answer  to  VHf,  UHf  and 
Mhrdwave  Requiremeuh 


lUllory  *  Co.,  Inc.,  C,  K . ItS,  11*1 

MannfacturrrH  Knrineciinc  t  f^uulpmcnt  ! 


Marconi  Inatrumcnts  .  Sit 

Markcm  Machine  Company .  tM 

Mearaw-Hlll  Book  Co . »87,  SM  ' 

MeaaaromeatH  Corporation  .  STS  | 

Mepeo,  Ine .  4Z 

Metal  TeztUr  Corporation .  840 

MrtaU  *  ControlH  Corp., 

General  Plate  TMv .  St 

Methode  Manafacturlnp  (Orp .  871 

Mica  lasniator  Co .  tS7 

Micro,  A  DiTiKlon  of  Mlnncapoll*- 

Uoarywell  Bcaulator  Co .  878 

Midland  Mfp,  Co.,  Inc .  844 

Mile*  Beprodorer  Co.,  Inc .  401 

Milford  Blvet  A  Machine  Co .  8S7 

MlUen  Mfs.  Co.,  Inc.,  Jamco .  tOV 

MUllrac  inatmment  Corp .  tOt 

Mlanropolla-Honcywell  Rcpnlator  Co., 

ladaiitrtal  Division  .  104 

Aero  Dlvtidon .  840 

Mlaneoota  Mining  A  Mfo.  Co .  48 

Mianeoota  SUIcone  Robber  Co .  880 

MItchell-Rand  Insolation  Co.,  Inc .  88 

Modem  Talklap  Pictore  Service  Ine . tOO 

Moloney  Dectrlc  Company .  tlT 

Matordyne  Inc .  848  | 

Mnlrhead  A  Co.,  l  imited .  8 


National  Company,  Inc .  tit 

Natloaal  Moldite  Co .  t08 

Natvar  Corpomtion .  47 

New  Hermes,  Inc .  801 

New  London  Instrament  Co .  848 

New  Tork  Transformer  Co.,  Inc .  8S4 

Nothelfer  Wlndlnc  lobomtortes .  888 


Onan  A  Hons  Inc.,  D.  W .  878  i 

O'Ncll-lnsla  Mfc.  Co .  814  I 

Optical  Film  Bnplneerlnc  Co .  841  I 

Oster  Mfs.  Co„  John .  877  I 

OwenS'Comlnp  Fiberplas  Corp . 4t,  48 


Pacillc  Scientifle  Co .  841 

Panommic  Radio  Prodocts,  Inc .  884 

Paramoont  Paper  Tube  Corp . 88Z 

Par-Metal  Prodocts  Corporation  ......  SZO 

Patton-MacOoyer  Company  .  8S4 

Phalo  Plastics  Corp«irallon  .  8S8 

Phaostron  Co . 88S 

Phelps  Dodae  Copper  Products  Corp.. 

Inca  Maaofacturliip  IHv . t8,  Z9 

Ptx  Manufactorloa  Co.,  Inc .  841 

Polarad  Blectronics  Corp .  .  74 

Polymer  Corpomtion .  844 

Polyphase  Instrument  Co .  S8t 


7-riN  MINUTUKi  TUIE  SOCKETS 


MIN  MINIATURE  TUIE  SOCKETS 


CRYSTAl  SOCKETS 


MIN  CONNECTORS 

it 

STANO-OEE  INSUATORS 


TEFLON 
INSULATED 
CHEMELEC 
COMPONENTS 


•  LOW  LOSS  FACTOR  —  Less  than  i 

0.0005.  I 

•  STABLE  DIELECTRIC  CONSTANT->2.0  , 

<60  cycles  to  30,000  megacyclea). 

•  HIGH  SURFACT  RESISTIVITY— 3.5  jc  j 

10^*  ohms.  Won’t  carbonize  under  I 
arcing  or  DC  plate.  < 

•  WIDE  SERVICE  TEMPERATURE  RANGE  i 

-110*F  to +500“F.  j 

•  ZEROWATER  ABSORPTION— ASTM  -^^ 
'Teat. 

•  DURABLE  —  withstands  thermadfflK 
and  mec^anicEd  shock  and  vibra-^ 
tion  in  assembly  and  service. 

•  CHSMICAUY  STABLE— Inert,  non- 
gassing,  immune  tocorrosiveatmos-  | 
ptesea,  fungi,  oils,  solvents. 

Write  for  Catalogs:  Miniature  Tube  ' 

Sock^,  No.  SO-428;  9-pin  Connec-  ] 

tom.  No.  CN409-M;  Crystal  Sockets,  | 

No.  CS-441 ;  ffland-off  Insulators,  No.  | 

TE-4Q^&EMd-ThroughInsulator8and  i 

Terminals,  No.  CF-400 


UNITED 

STATES 

GASKET 

COMPANY 


FLUOROCARBON 
PROaUCTS  DIVISION  , 

CAMDEN  '!,•  NEW  lERSEY 
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WMf  MMG  iDfGfNMtiGII?  UM  W  IhI 


PRECISION 

SERIES  EV-lOA 

VTVM-Megohmmeter 


TRUE  ZERO  CENTER  VTVM 
7“  FULL  VIEW  METER 
■«  MKCT  KU  KUIM IIH  FKL  SCALES 
Mb  MmAwA  1AM  OkM  ptr  ViM  FiiMtitM 

O.C.  VTVM  ranits  to  ±M  KV  wbM  wotf 
m\Vt>  TV-4  Hifh  Vottago  Safoty  Tast  Proba. 


RANGE  SFECIFICATIONS^ 
i,  CIMT  nM-CCNTCR  VTVM,MMW« 

±3,  ±12,  ±60,  ±120,  ±300,  ±600, 
±1200,  ±6000  volU  D.C. 
it  HItN  IMOT  RUIITAMCf—  ^ 

13Mi  mtft.  to  600  V.,  2646  met«.  at 
1200  V.,  133V6  matt,  at  6000  volts. 
it  FOUR  DIRECT  PEAK  REAOINS  RANOESi 
0-3-12-60-120  peak  volts. 

(Raoulres  Series  RF-lOA  High  Frequency 
Probe  described  below. 
it  SIX  ONM  and  MEMMMMETER  RANCESt 
0.2000-200,000  ohms. 

0-2.20.200.2000  megohms. 

*  EI6HT  EXTRA  A.C.-D.C.  VOIT  RAI^ 
at  1000  n  /V.  for  routine  circuit  testing. 
0.3.12.60.120.300.600.12004000  volts. 
it  EIOHT  DX.  CURRENT  RANCU: 

0-300  microamperes. 

0-1.2-6-30-600-1200  MA.  0-1.2  Amperes. 
it  EI6HT  Di  RAN6ES:  —20  to  +  77  db. 
Calibrated  for  1  MW.,  600  ohms  zero  db. 

IMPORTANT  FEATURES 
it  Valtaga  Regalated-Bridga  Type  CIrcalt. 
it  True  Zero-Cantor  VTVM— SimulUneously 
Indicates  bath  voltage  and  polarity. 
it  Ratary  RaaRo  and  Fnnctlsa  Selectors. 
it  Recessed  6000  vMt  Safety  lacks. 
it  Shielded  Cass  Test-Cahid  Conacctars 
for  both  D.C.  and  R.F.  probes. 
it  Electronle-Bridgs  Ohm.MegohniMater. 

Uses  2  self-contained  1.5  v.  batteries. 
±  Estra-larga  7'  RecUngalar  PACE  Meter. 

200  microampere,  ±2%  sensitivity. 
it  1  %  Film  Type  and  Wire-Wound  Resistors. 

EW-IOA  (MCP)  In  black  ripple  finished, 
heavy  gauge  steel  case.  Size  10V6"  s  12” 
s  6”.  Complete  with  coaxial  circuit  Isolat¬ 
ing  test  probe,  shielded  ohmmeter  test 
cable,  standard  test  leads,  ohmmeter 
battery  and  manual - ISS.75 


SERIES  RF-lOA 
R.F.  Probe 

Accessory  for  Series 
EV-lOA  above;  affords 
direct  high  frequency 
peak  voltage  measure¬ 
ments.  Emoloys  9002 
miniature  tube — 1 


PRECISION  APPARATUS  COMPANY,  INC. 

97-?;  HORACE  HARDING  IIVO  ItMHURST  13. N  Y 
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'  Putter  Inatrument  {  ompany,  lac .  Sdn 

1‘rcclae  Mcasoremcnin  Co .  401 

;  PrrrMoB  Appoimtne  Co.,  Inc .  480 

'  Prcrlalon  Paper  Tabe  Co .  881 

'  Premax  Prodocta,  DIv.  CliUholm-Kyder 

Co.,  lor .  849 

Preato  Kecordlng  Corp . HU 

;  P>e  IJmlted  .  ;.%8 

Vyrotrrrtf  Co .  4S4 


lluaker  City  (iear  Worka  . 348 

<(iiaJlty  l*roduriH  Co.  ...  101 


I  K-B-M  IMv.,  pjHiez  Wire  Corp .  200 

Kodlo  Corp.  of  America.  .287,  Fourth  Cover 

Bodlo  Materials  Corporation .  08 

Kadio  Receptor  Co.,  Inc .  108 

'  Hallway  KxpreMi  Atceney,  .Air 

I  Bxprewi  IMv .  281 

I  Raytheon  Hanafartorlna  Co  .  .  21.  374 

I  Hemler  Company  Ltd .  881 

Reon  Reeletor  Corp .  826 

Reaearrh  Development  Manufarture  Inc.  88 

'  RenletoOex  Corporation  .  332 

Rex  Rheoetat  Company .  308 

.  KoMnaon  Incorporated,  Bilaard  K .  36.7 

Roeheeter  F:iertronirs  Co..  Inc .  101 

Royal  Metal  Mf*.  Co .  888 

■  Knnrel  Cord  t  Wire  Co  .  303 

I  Handers  As-wiclates,  Inc  .  121 

Hansamo  Electric  Cumpaii) .  282 

Harken  Tarxian,  Inc..  RerllHer  IHv .  370 

i  Hcbmldt,  Inc.,  Oco.  T .  338 

I  Hrhwrber  Klectronlen  .  878 

I  H<-lentlllc  F^lcctrlr,  IMv.  “H"  lorrugntcd 

fiap  Co .  330 

Scintilla  Maerneto  IMr.  of  Bendix 

j  .Aviation  Corp .  00 

j  Heron  Metals  CuriHiratlon .  377 

I  Hervo  Corporation  of  .America .  388 

Hervotrol  Company  .  310 

^  Hcsslons  Clock  Co.  Tynl-Switch  Division.  280 

{  Hhakeproof  Div.  of  Illinois  Tool  Works..  41 

^  Hhallcross  Manafacturing  Co .  2S8 

I  Hhieldlng,  Inc .  828 

I  Sigma  Instruments,  Inc .  304 

i  Kignal  F^nglncerlng  A  Mfg.  Co .  323 

I  SImmoks  Fastener  Corp .  245 

I  Hlmpson  Elertrir  Compan.v  . ‘>9,7,  200 

j  HoU  Eirctrtc  Co . 215 

{  Hormarn  A  Company .  2 

'  Specific  Products  .  870 

i  Speer  Kealntnr  Divlxlon,  Hprer  Carbon 
^  Company  .  74 

I  Hpcnccr-Kenncdy  Laboratories,  Inc .  .  .  381 

I  Spmgue  Hectiic  Co .  0 

■  Rt.  Begin  Paper  Company,  Panelyte 

DivMun  .  85 

j  Rtackpole  Carbon  Company .  08 

Rtandard  Plexo  Company .  825 

Star  Porcelain  Company .  379 

Sterling  Trannfomer  Corp .  833 

:  Steward  Manufaeturing  Co..  D,  -M .  340 

i  Stoddart  Aircraft  Radio  Co .  218 

I  Stone  Paper  Tube  Co .  30 

'  RtupakolT  Ceramic  A  Munnfactiirlng  Co. .  49 

I  Hun  Parts  Distributors  Ltd .  401 

I  Superior  Electric  Company .  83 

'  Superior  Tnlis  Company  .  25.7 

j  Rwitchcmft,  Inr .  820 


I  SyTvnnia  Electric  Products.  Inc.. 7,  SOI,  344. 
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Taylor  Fibre  Co .  73 

Technogmph  Printed  Electronics  Inc ....  885 

Technology  Instrument  Corp . 206,  207 

Tektronix,  Inr . 823 

Triechron  Dept,  of  General  Electric  Co..  118 


Tcletronlcs  Ijtborwtory,  lac . 339,  401 

Telewave  I.alH>raloi1cs,  lac .  871 

Texas  Instruments,  Inc .  818 

Thomas  A  Skinner  Steel  I'radnrls 

Co.,  Inc . 30U 

Tube  l>ruts4‘hmunn  Corporation. . 226 

Trad  Television  Corp . 876 

Transli-oll  CorporatioB  . 321 

Transistor  I'nMluels  Inc .  804 

Transradio,  Ltd .  .  835 

Trfaul  Transformer  Corp .  261 

Tru-Ohm  Produrts  Div.  of  klo<li‘l 

Engineering  A  Mfg.  Ine .  .  .  223 

Tiing-Sol  K.leetrle.  ln«'  .  .  32  S2lt 


l  <‘lnlte  Company  ,  Div.  of  Cnited-I  urr 


Fastener  Corp .  88 

I'nlted  CniT  Fastener  Oorp .  87 

I'nited  Manufacturing  A  Rervlre 

Company .  102 

I’nlted  tMates  Gasket  Co . 435 

Cnlted  States  Times  Corp . 126,  127 

United  Transformer  Co . Heeamd  Cover 

I'niversal  Winding  Co.  .  .  .  6H 


i  arian  Associates  . , .  225 

Varflex  Corporation  .  .  268 

Vectroa,  Inc .  365 

leeder-Root  Incorporated  .  100 

Vlckrrs  Electric  IHv.,  Vlekcrs  Inc . 284 

Victoreen  Instrument  C« .  842 

A'nlcan  Electric  Company . 343 


W'aldes  Kohinour,  Inv .  81 

Ward  Leoimrd  Electric  Company . 01.  05 

Waterman  Products  Co.,  Inc .  307 

Waters  Manufacturing  Inc .  836 

Webber  Manufacturing  Co.,  Inc .  125 

Western  Gold  A  Platlnnm  Works .  376 

Westlnghouse  Electric  Corp . 77,  .353.  370 

WeotiMi  Klertrlcal  Instrument  Corp . .  64 

Wheeirr  Insulated  Wire  Co.,  Inc . 286 

White  Dental  Mfg.  Co..  S.  8...  278.  279.  887 

White  Instrument  lovboratories . 888 

WTUtney  Blake  Co .  820 

Williams  A  Co.,  C.  K . 381 

Wllmad  Glass  Co.,  Inc  . 875 

Winchester  Electronics  liic .  817 


'/lellk.  Daniel  D . .  401 

/opliar  Mills,  Inc . ^ .  847 


PHOFESSIONAL  SERVICES .  400 


SEARCIIEIGllT  SECTIO.V 

(Classified  Advertising) 

I!.  E.  HILTY,  Mgr. 


SEAKCHl.lGHT  ADVERTISERS  INDE.X 
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Thi<  Index  li  suMUhed  ai  a  eenvenlsnes  to  ths 
rssdert.  Every  esrs  U  taken  to  make  It  seeurate,  bat 
ELECTRONICS  BMumee  ns  rsessselMllty  for  srrsrt 
or  smiuisnt. 
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